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PREFACE  TO  THE  SECOND  EDITION 


An  attempt  has  been  made  in  this  edition  to  bring  the  book  as  completely 
as  possible  up  to  date.  Special  attention  has  therefore  been  paid  to  those 
subjects  in  which  the  science  of  gynecology  has  made  the  greatest  recent 
advances.  Thus  the  section  on  the  Relationship  of  Gynecology  to  the  Internal 
Secretions  has  been  almost  entirely  rewritten  and  considerably  amplified. 
Much  new  material  has  been  added  to  the  discussion  of  such  subjects  as 
ovarian  organotherapy,  ovarian  transplantation,  the  radium  treatment  of 
cancer,  radium  therapy  in  non-mahgnant  gynecologic  diseases,  etc.  A  new 
section  has  been  introduced  dealing  with  the  relationship  of  g^^necology  to  the 
sex  impulse,  based  chiefly  on  the  now  generally  accepted  theories  of  Freud 
regarding  infant  sexuality.  In  Part  III,  which  deals  exclusively  with  oper- 
ative gynecology,  a  number  of  new  operations  have  been  described  and  illus- 
trated, most  of  which  have  not  appeared  before  in  text-books.  Many  draw- 
ings have  been  added,  most  of  them  illustrating  new  material.  Some  of  them 
have  been  substituted  for  such  illustrations  in  the  first  edition  as  seemed 
inadequate. 

W.  P.  Graves. 

Boston,  Mass. 


PREFACE 


This  work  is  designed  both  as  a  text-book  and  general  reference  book  of 
Gynecology.  In  order  to  meet  these  two  requirements  a  special  classification 
has  been  adopted  dividing  the  subject  matter  into  three  distinct  parts: 

Ptai  I  deals  with  the  phjrsiology  of  the  pelvic  organs  and  with  the  relation- 
ship of  gynecolo©r  to  the  general  organism.  The  latter  subject  is  a  compara- 
tively new  departure,  and  is  presented  in  conformity  with  the  latest  methods 
of  medical  teaching  which  strive  to  impress  on  the  student's  mind  the  importance 
of  the  correlation  of  all  branches  of  medicine  and  surgery.  It  is  hoped  that  this 
part  of  the  work  will  prove  of  value  both  to  the  advanced  special  student  and 
to  the  general  practitioner  who  includes  gynecologic  patients  in  his  clientele. 

Part  II  is  designed  primarily  for  the  undergraduate  student  who  is  taking  his 
initial  course  in  gynecology.  It  includes  a  description  of  those  diseases  which 
are  essentially  gynecologic,  and  is  thus  isolated  in  a  somewhat  compact  form  in 
order  that  the  student  may  not  be  confronted  by  a  too  formidable  array  of  facts 
in  his  collateral  reading  and  in  his  preparation  for  his  final  examination  in  the 
subject.  In  order  to  accomplish  this  purpose  certain  encumbering  details  have 
been  subordinated.  Thus,  in  the  description  of  each  disease,  the  underl3ring 
pathologic  processes  are  enumerated.  Microscopic  detail,  however,  can  better 
be  learned  from  pictures  than  from  tedious  descriptions.  For  that  reason  draw- 
ings from  microscopic  sections  illustrating  the  respective  diseases  are  presented 
under  each  subject  with  full  descriptive  legends  appended  to  them.  In  like 
manner  the  surgical  principles  involved  in  the  treatment  of  the  various  dis- 
eases are  recounted,  but  the  technic  of  the  operations  and  the  pictures  illustrating 
their  performance,  matters  of  secondary  interest  to  the  student  of  the  theory 
of  gynecology,  are  reserved  for  a  separate  section. 

Part  III  is  devoted  exclusively  to  the  technic  of  gynecologic  surgery  and  is 
written  for  the  assistance  of  the  advanced  student  and  practitioner.  Surgical 
devices  for  the  cure  of  gynecologic  diseases  are  innumerable,  and  it  is  impossible 
to  include  them  all  in  a  book  of  this  scope.  Only  those  operations  which  from 
the  personal  experience  or  judgment  of  the  author  seem  best  suited  for  the 
special  requirements  are  presented.  Many  excellent  procedures  have,  there- 
fore, been  unavoidably  omitted. 

In  preparing  a  work  of  this  kind  material  must  be  gathered  not  only  from  the 
author's  personal  experience,  but  to  a  still  greater  extent  from  the  work  of 
others.  Out  of  a  great  number  of  authorities  consulted  there  have  been  several 
to  which  I  have  had  such  frequent  recourse,  both  for  new  material  and  for  cor- 
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10  PREFACE 

roboration  of  personal  observations,  that  I  must  make  a  general  acknowledg- 
ment of  indebtedness  to  them.  In  writing  the  sections  on  the  relationship  of 
gynecology  to  the  general  organism  I  have  received  the  greatest  assistance  from 
the  monumental  work  entitled  "Die  Erkrankungen  des  Weiblichen  Genitales 
in  Beziehung  zur  inneren  Medizin,"  published  by  Prof.  Frankl-Hochwart  as  a 
supplement  to  Nothnagel's  "Pathologie  und  Therapie."  In  writing  Part  II 
the  authorities  to  which  I  owe  most  are  the  great  **Handbuch"  of  Veit,  the 
"Handbuch"  of  Opitz  and  Menge,  the  "Lehrbuch"  of  Kiistner,  and  the  various 
works  of  Dr.  Howard  A.  Kelly  and  his  associates. 

In  making  the  half-tone  drawings  I  owe  much  to  the  instruction  of  Mr.  Max 
Brodel,  who  many  years  ago  showed  me  the  technic  which  he  has  developed 
and  which  has  been  universally  imitated,  but  never  equalled,  in  the  field  of  medi- 
cal illustration.  To  Miss  H.  J.  Ewin,  Superintendent  of  the  Brookline  Free 
Hospital  for  Women,  I  am  indebted  for  the  accumulation  and  tabulation  of  a 
vast  number  of  statistics  gathered  from  hospital  records  and  patients'  letters. 
On  the  basis  of  these  statistics  1  have  been  able  to  draw  many  valuable  conclu- 
sions. To  my  associate.  Dr.  F.  A.  Pemberton,  belongs  the  credit  of  selecting 
the  pathologic  sections  and  of  supervising  the  microscopic  drawings,  most  of 
which  have  been  executed  by  Miss  Margaret  Concree. 

Several  of  the  illustrations  have  been  published  previously  in  an  article  by 
the  author  in  the  American  Practice  of  Surgery. 

William  P.  Graves. 

Boston,  Mass. 


CONTENTS 


PART   I— PHYSIOLOGY   AND   RELATIONSHIP   OF    GYNECOLOGY 
TO  THE  GENERAL  ORGANISM 

pAoa 

Phtbiqloqt  of  the  Utebus  and  Ovaries 17 

The  Uterus 17 

FliyBiologic  Anatomy  of  the  Ovary 31 

RBLATIONBmP  OP  GYNECOLOGY  TO  THE   GENERAL  ORGANISM 44 

ReistiQEiBhip  of  Gynecology  to  the  Organs  of  Internal  Secretion 44 

Ovary 46 

Hypophysis 73 

Thyroid 79 

Parathsrroids 83 

Suprarenal  System 84 

Pineal  Gland  (Epiphysis) 90 

Thymus 91 

Uterus ' 91 

Placenta 92 

Rdationship  of  Gynecology  to  the  Mammary  Glands 93 

Relationship  of  Gynecology  to  the  Skin 94 

Relationship  of  Gynecology  to  the  Organs  of  Sense 98 

Relati^mship  of  Gynecology  to  the  Digestive  Tract 100 

Relationship  of  Gynecology  to  the  Organs  of  Respiration 103 

Relationship  of  Gynecology  to  the  Blood 105 

Serodiagnosis 110 

Relationship  of  Gynecology  to  the  Organs  of  Circulation 112 

Heart 113 

Blood-vessels 115 

Relationship  of  Gynecology  to  the  Nervous  System 120 

Relationship  of  Gynecology  to  the  Sex  Impulse 129 

Infantile  Sexuahty 130 

Sexual  Deviations 134 

Relationship  of  Gynecology  to  the  Neighboring  Organs 141 

Relationship  of  Gynecology  to  the  Gall-bladder 147 

Relationship  of  Gynecology  to  the  Peritoneum  and  Omentum 150 

Relationship  of  Gynecology  to  the  Bones  and  Joints 156 

Relationship  of  Gynecology  to  Acute  Infectious  Diseases 157 

Enteroptosis 158 

Movable  Kidney 167 

Intestinal  Bands 172 

PART  II— GYNECOLOGIC   DISEASES 

Spbcial  Inflammatory  Processes 177 

Gonorrhea 177 

Gonorrhea  in  Children 179 

Gonorrhea  in  the  Adult 181 

11 


12  CONTENTS 

SpEaAL  Inflammatory  Processes — Gonorrhea — Gonorrhea  m  the  Adult — 

Urethritis 181 

Inflammation  of  Skene's  Glands 183 

Inflammation  of  BarthoUn's  Glands 184 

Endocervicitis 189 

Endometritis 192 

Salpingitis 192 

Chronic  Pelvic  Inflammation  as  a  Result  of  Gonorrheal  Salpingitis 209 

Serum  and  Vaccines  in  Gonorrhea 214 

Genital  Tuberculosis 215 

Tubes 216 

Uterus 219 

Ovaries 220 

CervLx 220 

Vagina 220 

Vulva , 220 

Peritoneiun 221 

General  Inflammatory  Processes 224 

Inflammations  of  the  Vulva 224 

Soft  Chancre 224 

Skin  L<»siona 225 

Esthiomcne 229 

Elephantiasis 230 

Kraurosis 232 

Pruritus 234 

Vaginitis  (or  Colpitis) 236 

Cervicitis  and  Endocervicitis 241 

Endometritis 242 

•     Infectious  Endometritis 244 

Chronic  Interstitial  Endometritis 247 

Gland  Hypertrophy 249 

Metritis 251 

Inflammations  of  the  Ovar>' 252 

Infectious  Oophoritis 252 

Interstitial  Oophoritis 253 

Parametritis  and  Pelvic  Cellulitis 255 

Inflammations  of  the  Pelvic  Cellular  Tissue 256 

Parametria!  Hematoma 260 

Urethritis 261 

Cystitis 262 

Tuberculosis  of  the  Bladder 271 

Syphihs  of  the  Bladder 272 

Cystitis  Vetularum 272 

PyeUtis 273 

Inflammations  of  the  Colon  and  Rectimi 277 

Diverticulitis 277 

Ischiorectal  Abscess ." 280 

Fistula  in  Ano 281 

Fissure  in  Ano 282 

Inflammatory  Stricture  of  the  Rectum 283 

New  Growths 286 

Tumors  of  the  Vulva 286 

Fibroma  and  Fibromyoma 286 

Lipoma 287 


CONTENTS  13 

New  Growths — ^Tumors  of  the  Vulva —  paot 

Carcinoma 287 

Sarcoma 292 

Varicocele 293 

Urethral  Caruncle 293 

Urethral  Prolapse 294 

Tumors  of  the  Clitoris 296 

Tumors  of  the  Vagina 296 

Sarcoma 296 

• 

Carcinoma 297 

Cysts 299 

Tumors  of  the  Uterus 307 

Myoma 307 

Adenomyoma 327 

Sarcoma \ . .  328 

Cor\ical  Polyps 332 

Cancer  of  the  Cervix 334 

Cancer  of  the  Body  of  the  Uterus 362 

Chorio-epithelioma  Malignum 370 

Tumors  of  the  Ovaries .* 381 

FoUicle  Cysts 381 

Corpus  Luteum  Cysts 385 

Parenchymatous  Tumors 387 

Cystadcnoma 387 

Carcinoma 398 

Dermoid  Cysts 401 

Teratoma 404 

Stromatogcnous  Tumors 407 

Sarcoma 410 

Symptoms 412 

Diagnosis 415 

Treatment. .'. 416 

Prognosis 417 

Parovarian  Cyi^ta 418 

Tumors  of  the  Tubes 420 

Carcinoma 420 

Other  Tumors  of  the  Tube 421 

Tumors  of  the  Round  I^igament 422 

Tumors  of  the  Poh-ic  (7onnective  Tissue 423 

Tumors  of  the  Bladder 426 

Papilloma 426 

C^arcinoma 427 

Vesical  Calculus 428 

Tumors  of  the  Rectum 429 

Cancer 429 

Adenoma 431 

Prolapse 431 

Hemorrhoids 432 

Defects  ok  Development 436 

Congenital  Defects  of  the  Uterus 441 

Vagina 444 

Ovaries  and  Tubes 445 

Urethra  and  Bladder 445 

Atresia  of  the  Anus 449 

Pseudohermaphroditism 451 


14  CONTENTS 

PAQB 

Malpositions  of  the  Uterus 453 

Retroversion  and  Retroflexion 458 

Retroversion  due  to  Relaxation 459 

Retroversion  due  to  Adhesions 468 

Retroversion  due  to  Displacement  by  Tumors 470 

Prolapse  and  Procidentia 470 

Prolapse 470 

Procidentia 475 

Anteflexion 480 

Inversion 482 

Injuries  Due  to  Childbirth ^. . . .  485 

Lacerations  of  Cervix 485 

Cystocele 487 

Lacerated  Perineum 490 

Vesical  Fistula 498 

Abdominal  Hernia 500 

Umbilical  Hernia 502 

Postoperative  Hernia 503 

Special  Gynecologic  Diseases 506 

Ekitopic  Pregnancy 506 

Dysmenorrhea 515 

Essential  Dysmenorrhea 515 

Membranous  Dysmenorrhea 522 

Amenorrhea  of  Youth 523 

Menorrhagia  of  Youth 524 

Radium  in  the  Treatment  of  Non-malignant  Gynecologic  Diseases 525 

Vaginismus 533 

Gynatresia 535 

Genital  Atrophy 540 

L^terine  Insufficiency 547 

Infantilism  and  Sterility 549 

General  Symptomatology  in  Gynecology 568 

Symptoms  due  to  Abnormal  Secretions 568 

Abnormalities  of  Menstruation 571 

Amenorrhea 571 

Menorrhagia 573 

Metrorrhagia 575 

Pain 576 

PART   III— OPERATIVE   GYNECOLOGY 

Operations  on  the  Vulva 582 

Vulvectomy 582 

Special  Operation  for  Cancer  of  Vulva 584 

Operations  on  Bartholin's  Glands 588 

Operations  on  the  Cervix 591 

Dilatation  of  the  Cervix 591 

Curetage 592 

Tracheloplasty 593 

Amputation  of  the  Cervix 599 

Schrdder's  Operation 604 

Operations  on  the  Vagina 608 

Anterior  Colpoplasty  (Author's  Method) 608 

Oi>eration  for  Functional  Incontinence  of  Urine 614 


CONTENTS  15 

Operations  on  the  Vagina —  p^^ 

Anterior  Colpoplasty  (Clark's  Technic) 617 

Combined  Amputation  of  Cervix  and  Anterior  Colpoplasty . . .  s 620 

Emmet's  Perineoplasty  (Author's  Technic) 626 

Clark's  Perineoplasty 633 

Studdiford's  Perineoplasty 638 

Obliteration  of  Douglas'  Pouch  for  Rectocele  (Author's  Method) 643 

Enlarging  a  Tight  Perineum 646 

Operations  for  Complete  Laceration  of  the  Perineum 647 

Operations  for  Vesical  Fistula 653 

Operations  for  Atresia  of  the  Vagina 665 

Operations  for  Absence  of  Vagina 667 

Schubert's 670 

Baldwin's 670 

Vaginal  Celiotomy 675 

Anterior  and  Posterior  Colpotomy 675 

Operations  for  Uterine  Malposition 678 

Operations  for  Retroversion 678 

Olshausen's  Operation  for  Suspension  of  the  Uterus  (Author's  Technic) 678 

Various  Forms  of  the  Gilliam  Operation 680 

Simpson's  Operation 681 

Mayo's  Modification  of  Gilliam's  Operation  (Internal  Alexander) 683 

Kelly's  Modification  of  Gilliam's  Operation 686 

Baldy 's  Operation  (also  called  the  Baldy- Webster  Operation) 685 

Alexander's  Operation 688 

Operations  for  Anteflexion 691 

Pessaries  for  Anteflexion  of  the  Cervix 691 

Operations  on  the  Cervix  for  Anteflexion 693 

Abdominal  Operation  for  Anteflexion  (Author's  Method) 695 

Operations  for  Prolapse  and  Procidentia 696 

Procidentia 696 

Watkins'  Interposition  Operation 699 

Goffe's  Operation 706 

Mayo's  Operation 709 

Conservative  Operation  for  Inversion  of  the  Uterus 710 

Spinelli's  Operation  for  Inversion  of  the  Uterus 711 

Hysterectomy  Operations 713 

Supravaginal  Hysterectomy 713 

Complete  Hysterectomy 724 

Vaginal  Hysterectomy 728 

Wertheim's  Extended  Operation  for  Cancer  of  the  Uterus 731 

Extended  Vaginal  Hysterectomy  for  Cancer  of  the  Cervix 744 

Myomectomy  Operations 750 

Abdominal  Myom€^ctomy 750 

Vaginal  Myomectomy 756 

Operations  on  the  Tubes 757 

Salpingo-o6phorectomy 757 

Salpingectomy 758 

Salpingostomy  (Stomatoplastic) 760 

Operation  for  Tubal  Sterilization 762 

Operations  on  the  Ovaries 764 

Resection  of  the  Ovary 764 

Transplantation  of  Ovarian  Tissue 765 


16  CONTENTS 

PAOS 

Operations  on  the  Abdominal  Wall 7(58 

Baxdenheuer's  Incision 768 

The  Pfannenstiel  Incision 769 

Operation  for  Diastasis  of  the  Rectus  Muscles 771 

Operation  for  Umbilical  Hernia  (Author's  Method) 775 

Mayo's  Operation  for  Umbilical  Hernia 781 

Operation  for  Postoperative  Hernia 782 

Transplantation  of  Fascia  for  Postoperative  Hernia 782 

Operation  for  Femoral  Hernia 787 

The  Percy  Caut<^ry  for  Cancer  of  Cervix 790 

Technic  in  the  Application  of  Radium 792 

Operations  on  the  Kidney 796 

Minor  Operations 796 

Suspension  of  the  Kidney  (Kelly's  Technic) 800 

Incision  for  Major  Operations  on  the  Kidney 803 

Nephrectomy 803 

Operations  on  the  Ureters 810 

Uretero-ureterostomy 810 

Ureterocystanastomosis 812 

Extirpation  of  the  Kidney 813 

Ligation  of  the  Proximal  End  of  the  Ureter 813 

Formation  of  Ureteral  Fistula 814 

Operations  on  the  Bladder 815 

Suprapubic  Cystotomy 815 

Vaginal  Cystotomy 815 

Operations  on  the  Rectum 817 

Operations  for  Prolapse 817 

Operations  for  Hemorrhoids .• 819 

Operations  for  Fistula  in  Ano 824 

Elting's  Operation  for  Fistula  in  Ano 827 

Operations  for  Varicose  Veins  of  the  Leg 828 

Technic 831 

Examination  of  the  Patient 831 

Pelvic  Examination  in  a  Private  House 834 

Abdominal  Operations 835 

Technical  Detail  in  Conduct  of  Abdominal  Pelvic  Operations 836 

Postoperative  Treatment  of  Abdominal  Cases 840 

Technic  of  Plastic  Surgery 842 

Technical  Details 843 

After-care 845 


Index 849 


GYNECOLOGY 


PART   1 

PHYSIOLOGY  AND  RELATIONSHIP  OF  GYNECOLOGY  TO 
THE  GENERAL  ORGANISM 


Physiology  of  the  uterus  and  Ovaries 

THE  UTERUS 

DuBiNG  the  first  decade  of  life  the  female  genitalia  play  a  very  unimportant 
physiologic  r61e.  In  the  last  months  of  intra-uterine  life  there  is  a  somewhat 
rapid  development  of  the  uterus,  and  at  birth  is  often  seen  a  discharge  which 
appears  like  true  menstrual  blood.  The  uterus  then  for  several  months  under- 
goes a  process  of  regression,  from  which  period  there  is  a  very  slow  growth 
until  the  time  of  puberty. 

The  hypertrophic  changes  in  the  uterus  just  l^efore  and  after  birth  are 
at  present  supposed  to  be  due  to  the  action  of  hormones  from  the  placenta, 
which  influence  the  development  of  the  maternal  uterus  and  that  of  the  child, 
both  of  which  undergo  involution  when  the  stimulus  of  the  placenta  is  removed 
(lialban). 

At  birth  the  uterus  is  high  in  the  pelvis  and  pressed  backward  by  the  intes- 
tines which  lie  in  the  uterovesical  space.  At  this  time  it  is  pointing  upward 
and  its  axis  is  practically  straight.  During  the  first  ten  years  of  life  it  sinks 
gradually  deeper  in  the  pelvis,  and  acquires  the  angulation  between  body 
and  cervix  known  as  anteflexion.  There  is  also  a  tendency  to  sag  backward 
toward  the  sacrum  into  the  position  of  retrocession.  The  persistence  of  this 
position  after  maturity  constitutes  the  typical  condition  of  local  infantilism. 

The  growth  of  the  inner  genitaUa  during  the  first  ten  years  is  comparatively 
slight,  but  toward  the  age  of  puberty  there  is  a  very  marked  and  rapid  develop- 
ment. The  uterus  does  not  usually  attain  its  full  growth  in  the  virgin  until 
several  years  after  puberty. 

Child-bearing  increases  the  size  and  weight  of  the  uterus,  so  that  it  measures 
on  an  average  1  cm.  more  in  each  dimension  than  does  the  virgin  uterus  and 
weighs  about  20  gm.  more.  The  length  of  the  virgin  uterus  is  7  to  8  cm.,  and 
its  weight  from  40  to  50  gm.    During  lactation  the  uterus  undergoes  a  tempo- 
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rary  atrophy  due  to  a  shrinking,  but  not  a  loss  of  the  muscle-fibers,  and  normally 
regains  its  proper  size  after  lactation  ceases.  At  the  menopause  the  uterus 
becomes  permanently  atrophied  as  a  result  of  a  diminution  both  in  size  and 
amount  of  muscle  tissue. 

The  ovaries  of  the  child  during  the  first  ten  years  also  show  an  insignificant 
growth.  The  infantile  ovary  is  narrow  and  slender.  Toward  puberty  there 
is  a  rapid  development,  and  the  organ  assumes  a  rounder,  more  oval  contour. 
The  dimensions  of  the  mature  ovary  are  3  to  5  cm.  long,  2  to  3  cm.  wide,  and 
1  to  li  cm.  thick. 

In  the  fetus  the  tube  is  twisted  into  tight  convolutions,  which  straighten 
out  somewhat  toward  the  end  of  intra-uterine  life,  especially  near  the  isthmus. 
As  the  child  grows  older  the  tube  gradually  becomes  straighter,  so  that  at 
puberty  there  are  only  moderate  convolutions.  After  child-bearing  the  tube 
becomes  nearly  straight.  The  twisting  of  the  tube  sometimes  persists  after 
maturity,  and  is  regarded  as  one  of  the  stigmata  of  infantilism.  It  is  thought 
to  be  one  of  the  causes  of  sterility  and  of  tubal  pregnancy. 

At  puberty  the  secondary  sexual  characteristics  become  more  pronounced 
and  differentiated  from  those  of  the  male.  Most  important  of  these  are  the 
development  of  the  breasts,  relative  width  of  the  hips,  slenderness  of  the  waist, 
length  of  the  hair  of  the  head,  small  bony  structure,  general  undulating  contour 
of  the  body,  and  absence  of  lx>dy  hair,  except  in  the  axillae  and  on  the  pubes. 

The  breasts  at  the  time  of  birth,  both  in  boys  and  girls,  are  enlarged,  and, 
like  the  female  uterus,  undergo  retrogression  in  the  first  few  weeks.  It  is 
thought  that  this  enlargement,  of  the  breasts  at  birth  is  due  to  the  influence 
of  the  placenta,  to  which  is  also  ascribed  the  growlh  of  the  maternal  breasts 
during  pregnancy.  The  rapici  mammary  development  at  puberty  and  the 
temporary  enlargement  during  menstruation  is  probably  referable  to  the  in- 
fluence of  the  ovarian  inner  st^cretion  (Halban-vSchroder). 

Woman  reaches  her  highest  period  of  development  and  her  greatest  fertility 
about  the  middle  of  the  third  decade  of  life. 

Physiology  of  Menstruation.— Menstruation  is  probably  established  at  the 
time  of  the  first  complete  ripening  of  an  ovum.    The  first  appearance  of  blood 
usually  takes  place  at  about  the  fourteenth  year,  though  in  some  it  begins  as 
early  as  eleven  and  in  others  as  late  as  sixteen.    These  may  be  regarded  as 
the  normal  limits.     Precocious  menstruation  in  infants  is  usually  due  to  some 
disturbance  in  the  glands  of  internal  secretion,  while  late  menstruation  (i.  e., 
after  sixteen)  is  commonly  the  result  of  some  ovarian  deficiency,  either  primary 
in  the  ovaries  themselves  or  sccondar>'  to  the  influence  of  other  glands  of  in- 
ternal secretion. 

There  are,  however,  numerous  factors  which  influence  the  establishment  of 

the  menses;  one  of  these  is  climate.     Climate  apparently  affects  the  period  of 

puberty  somewhat,  but  not  to  the  extent  formerly  supposed.     It  is  commonly 

stated  that  in  tropical  regions  menstruation  begins  usually  from  eight  to  nine. 
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while  in  the  colder  regions  it  is  much  later  than  the  general  average.  Engleman 
haSy  however,  shown  in  extensive  statistics  that  this  is  an  error,  and  that  the 
average  age  of  puberty  is  very  nearly  the.  same  in  the  tropics  and  in  the  arctic 
lones — ^namely,  about  fourteen  and  one-half  years.  In  the  Polar  regions  women 
are  said  to  menstruate  from  two  to  four  times  a  year,  as  a  rule,  and  not  at  all 
during  the  ¥anter  months.  Heredity  plays  a  certain  r61e,  as  do  general  racial 
characteristics,  but  the  variations  from  these  causes  are  not  wide.  Social 
GcmditionB  also  make  some  difference,  for  statistics  show  that  the  poor  begin 
to  menstruate  later  on  an  average  than  the  well-to-do  and  reach  the  menopause 
eariier.  This  ia  thought  to  be  due  to  hard  work  and  poor  nourishment.  It 
has  also  been  observed  that  those  who  live  in  the  coimtry  come  to  puberty 
later  than  those  who  live  in  the  city,  probably  for  the  same  general  reasons. 
It  must  be  remembered  that  these  figures  have  been  compiled  from  European 
countries,  where  social  conditions  differ  from  those  in  this  country.  Statistics 
on  this  subject  in  America  are  scanty. 

The  duration  of  menstrual  life  is  usually  between  thirty  and  thirty-five  years. 
Kniger's  table  is  as  follows: 

Menopause  at  36-40 12  per  cent. 

Menopause  at  41-45 26  "      " 

Menopause  at  46-50 41   "      " 

Menopause  at  5I-755 15  "      " 

Menopause  before  35  and  after  55 7  "      " 

As  a  rule,  those  in  whom  puberty  comes  early  have  the  menopause  some- 
what later  than  the  normal.  Women  of  this  type  tend  to  menstruate  more 
profusely  and  have  a  special  predisposition  to  myoma  formation,  which  of 
itself  prolongs  menstrual  life. 

Nulliparous  women  and  virgins  reach  the  climacteric  somewhat  sooner  than 
do  parous  women. 

Women  of  the  upper  classes  menstruate  distinctly  later  than  women  of  the 
poorer  classes,  the  menopause  of  the  former  averaging  nearer  fifty  than  forty- 
five.  Undoubtedly  better  nourishment  and  freedom  from  hard  work  explain 
this  fact. 

It  is  usually  stated  that  the  menopause  appears  earlier  in  hot  climates 
than  it  does  in  cold.  Statistics  on  this  point  are  conflicting.  It  is  probable 
that  climate  has  no  very  decided  influence  on  the  menopause,  but  that  in  those 
countries  where  it  appears  abnormally  early  it  is  affected  chiefly  by  the  very 
eariy  child-bearing  to  which  the  women  are  subjected  and  by  which  they  pre- 
maturely lose  their  bloom. 

When  the  function  of  menstruation  is  established  it  is  apt  to  be  irregular 
at  first,  but  when  fully  instituted  the  typical  intermenstrual  period  is  from 
twenty-seven  to  thirty-one  days.  There  seems  to  be  a  special  type  of  women 
who  menstruate  every  twenty-three  days.  This  type  is  usually  of  the  class 
who  begin  early  and  have  a  late  climacteric.    It  is  probable  that  in  most  women 
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who  menstruate  every  twenty-one  to  twenty-three  days  there  is  some  under- 
lying pathologic  condition. 

In  healthy  women  the  average  length  of  the  menses  is  three  to  four  days. 
These  limits  may  fluctuate  somewhat  and  still  be  regarded  as  normal.  In 
general,  however,  women  who  menstruate  only  one  or  two  days,  and  those  who 
flow  more  than  five  days  are  not  to  be  regarded  as  entirely  within  physiologic 
limits. 

The  amount  of  blood  lost  at  each  menstruation  has  been  variously  estimated 
by  different  investigators.  It  probably  averages  about  50  gm.  in  the  unmar- 
ried and  somewhat  more  in  the  married  and  parous  (Hoppe-Seilet). 

Menstrual  blood  is  more  watery  and  paler  than  normal  blood,  and  is  mixed 
with  detritus  and  the  secretions  of  the  uterus,  cervix,  and  vagina. 

The  most  important  characteristic  of  the  menstrual  blood  is  its  non-coagula- 
bility. This  was  formerly  supposed  to  be  due  to  the  influence  of  the  alkaline 
cervical  mucus,  on  the  ground  that  blood  when  alkaline  is  less  coagulable 
than  when  acid.  The  cervical  mucus,  however,  is  probably  not  account- 
able for  the  phenomenon.  Bimbaum  and  Osten  have  shown  that  the  body 
blood  of  a  menstruating  woman  is  only  one-half  as  (coagulable  as  it  is  when 
she  is  not  menstruating,  but  this  has  recently  been  denied.  The  change  was 
thought  to  be  due  to  some  agent  which  affects  the  entire  organism  of  the 
woman,  and  was  referred  to  the  influence  of  the  ovarian  secretion.  It  is  now 
supposed  to  be  due  to  a  local  influence  of  the  ovarian  secretion  exerted  on  the 
endometrium. 

During  menstruation  there  is  marked  congestion  of  all  the  pelvic  blood- 
vessels, and  as  a  result  the  uterus  is  larger  and  softer  and  more  compressible. 
The  tubes  and  ovaries  arc  also  swollen.  The  external  genitals  exhibit  a  decided 
hyperemia.  The  br(»jists  are  somewhat  fuller  and  often  tender  and  painful, 
and  in  some  there  is  a  noticeable  enlargement  of  the  thyroid  gland. 

A  few  women  experience  a  s[K*cial  sense  of  well-bcnng  during  the  menstrual 
period,  but  in  most  women  there  is  a  general  physical  and  mental  depression 
which  is  manifested  in  many  different  ways.  The  nervous  equilibrium  especi- 
ally is  unstable.  There  is  increas(»d  irritability  and  susceptibility  to  psychic 
excitement.  All  neurotic  tendenccies  are  accentuated  and  often  appear  at  this 
time  only.  Headaches  periodically  avssociated  with  some  particular  time  of 
the  menstrual  period  are  very  common.     (See  also  section  on  Neurology.) 

The  majority  of  women  have  some  form  of  pelvic  discomfort  during  cata- 
menia.  Under  physiologic  conditions  this  may  \ye  merely  a  sense  of  heavi- 
ness or  pelvic  pressure.  If  there  is  actual  pain,  the  condition  is  one  of  dys- 
menorrhea (q,  v.). 

The  symptoms  of  any  pathologic  process,  (^specially  of  the  lower  abdomen, 
like  appendicitis  or  salpingitis,  are  exaggerated  l)y  the  menstrual  congestion. 

Practically,  all  of  the  functions  of  the  l)ody  may  share  in  the  general  dei)res- 
sion  and  exhibit  symptoms  more  or  less  disturbing.     In  the  digestive  system 
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there  may  be  loss  of  appetite,  tendency  to  vomiting  and  formation  of  gas  in 
the  intestines,  increased  mucus  from  the  colon,  and  constipation  or  diarrhea. 
The  circulatory  system  may  show  irregular  pulse  and  palpitation  of  the  heart. 
Various  vasomotor  disturbances  are  frequent,  such  as  hot  flushes,  cold  ex- 
tremities, sweating,  etc.  The  mucous  membrane  of  the  nose  and  throat  is 
often  swollen,  causing  mouth-breathing.  Nose-bleeds  are  frequent.  The 
vocal  chords  become  swollen,  so  that  there  is  a  change  in  the  voice.  Singers 
experience  a  change  in  the  quality  and  trueness  of  their  notes,  and  often  are 
obliged  to  refrain  from  singing  in  public  during  the  menstrual  period.  The 
hearing  is  apt  to  be  less  acute,  while  the  eyes,  too,  may  suffer  from  granulation 
of  the  lids,  lessening  of  the  field  of  vision,  and  impairment  of  color  sense.  Various 
skin  manifestations  are  common  during  the  menstrual  period,  examples  of  which 
are  exanthematous  rashes,  herpes  of  the  lips,  urticaria,  acne,  etc. 

The  sexual  impulse  is,  as  a  rule,  increased  just  before  and  just  after  the 
catamenial  flow.  It  is  usually  decreased  during  the  period,  but  may  be  in- 
creased. Some  patients  suffer  pain  and  disc^omfort  about  half-way  between 
their  periods,  resembUng  that  which  they  have  at  their  regular  flow.  This 
intermenstrual  pain  is  usually  due  to  some  pathologic  process,  most  com- 
monly an  intramural  fibroid.  In  other  cases  it  cannot  be  explained  by  any 
anatomic  lesion. 

Precocious  menstruation  relates  to  the  appearance  of  the  menses  in  infants 
of  two  to  four  years  old,  associated  with  abnormal  development  of  the  breasts 
and  external  genitals,  growth  of  pubic  hair,  and  awakening  of  the  sexual  im- 
pulse, usually  shown  by  masturbation.  This  condition  is  the  result  of  abnor- 
malities in  the  glands  of  internal  secretion,  and  is  referred  to  in  detail  in  the 
section  on  the  Int<?mal  Secretory  Organs. 

Vicarious  menstruation  is  a  phenomenon  about  which  little  is  known  but 
which  undoubtedly  occurs  at  times.  Instead  of  the  regular  menstrual  flow, 
bleeding  takes  place  more  or  less  jx^riodically  from  some  other  organ  of  the 
body,  usually  the  nose.  Other  sites  of  vicarious  bleeding  described  are  the 
Ups,  breasts,  lungs,  rectum,  hemorrhoids,  ulcerations,  and  wounds.  Vicarious 
menstruation  from  the  nose  is  sometimes  seen  after  hysterectomy  operations, 
where  ap  ovary  has  been  left  in  situ  or  where  a  piece  of  it  has  been  transplanted. 

The  menses  may  be  influenced  to  some  extent  by  psychic  excitement,  especi- 
ally that  due  to  fright  or  anxiety.  In  women  who  menstruate  normally  the 
flow  after  having  started  may  be  suppressed  by  a  sudden  nervous  shock,  or 
such  a  shock  may  bring  on  the  menses  put  of  the  regular  time.  It  is  a  com- 
mon experience  in  a  gynecologic  clinic  that  women  whose  periods  are  usually 
regular  menstruate  out  of  time  under  the  mental  excitement  of  waiting  for 
operation.  Menstruation  is  often  delayed  for  several  days  and  even  a  week 
in  women  who  are  laboring  under  the  fear  of  impregnation,  and  also  in  women 
who,  being  extremely  anxious  to  become  pregnant,  have  their  minds  tensely 
concentrated  on  the  function. 
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The  question  of  performing  pelvic  operations  during  the  menstrual  period 
is  one  of  some  importance  and  one  concerning  which  there  is  difference  of 
opinion.  Some  operators  make  it  a  rule  never  to  operate  at  this  time,  while 
others  pay  little  attention  to  the  matter.  It  is  probable  that  in  the  majority 
of  instances  patients  operated  on  during  the  catamenia  have  a  normal  con- 
valescence, but  occasionally  it  happens  that  a  constitutional  effect  Ls  pro- 
duced by  the  operation  that  results  in  alarming  symptoms.  These  appear 
within  thirty-six  or  forty-eight,  hours  after  the  operation  and  simulate  closely 
the  condition  of  profound  shock.  Patients  in  this  state  have  had  their  abdomens 
reopened  in  the  belief  that  they  were  suffering  from  a  secondary  internal  hem- 
orrhage. The  condition  lasts  for  several  hours  and  then  passes  away.  No 
entirely  satisfactory  explanation  has  been  made  of  this  phenomenon. 

The  effects  of  menstruation  on  the  general  organism  mentioned  above  are 
treated  in  greater  detail  in  other  sections. 

The  Climacteric. — The  menopause  is  usually  a  slow  change  extending  over 
several  months  to  several  years.  Menstruation  in  rare  instances  ceases  abruptly; 
more  commonly  there  is  a  gradual  cessation,  consisting  either  of  a  progressive 
diminution  in  the  amount  of  flow  or  in  a  lengthening  of  the  intermenstrual 
period.  Many  women  before  the  end  of  the  menopause  exhibit  a  greater  pro- 
fuseness  in  the  flow  and  shorter  intermenstrual  periods.  An  increase  of  blood 
during  the  menopause  is  not  to  be  regarded  as  physiologic,  a  misconception 
which  often  leads  to  grave  errors.  The  most  common  pathologic  causes  of 
menorrhagia  at  the  menopause  are  cancer,  fibroids,  and  polyps.  In  many 
cases,  however,  no  definite  anatomic  changes  can  Ix*  discovered,  and  the  bleed- 
ing must  be  referred  to  an  insufficiency  of  contractile  power  on  the  part  of  the 
uterine  musculature.  This  uterine  insufficiency  is  not  normal  or  physiologic, 
for  it  subjects  the  patient  to  a  period  of  semi-invalidism  which  may  last  over 
several  years. 

When  the  menopause  is  established  all  the  genital  organs  undergo  a  process 
of  atrophy,  which  in  extent  varies  greatly  in  different  women.  (For  a  detailed 
description  of  Genital  Atrophy,  see  page  540.) 

Many  women  pass  through  the  menopause  with  little  or  no  trouble  and  this 
may  be  considered  the  norm.  There  are,  however,  certain  constitutional  and 
psychic  disturbances  of  a  quasiphysiologic  nature  which  perhaps  the  major- 
ity of  women  experience  to  a  greater  or  less  extent.  These  may  occur  only  at 
the  time  of  the  actual  menopause,  but  they  may  make  their  appearance  several 
years  before  any  change  takes  place  in  the  function  of  menstruation  and  may 
last  long  after  it  has  ceased. 

The  most  typical  of  these  disturbances  are  hot  flushes,  palpitation,  buzzing 
in  the  ears,  dizzy  feelings,  nervous  irritability,  tendency  to  depression,  various 
forms  of  neuroses,  and  often  serious  psychoses.  It  is  a  common  lx?lief  also  that 
certain  physical  changes  take  place,  such  as  a  deepening  of  the  voice,  appear- 
ance of  hair  on  the  upper  lip  and  chin,  accumulation  of  fat,  and  a  general  coarsen- 
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ing  of  feature  and  contour.  This  (ast  so-called  reversion  to  the  masculine  t3rpe 
has  been  greatly  exaggerated.  Women  who  have  a  tendency  to  obesity  begin 
to  grow  fat  long  before  the  menopause,  as  a  rule^  while  those  who  eventually 
develop  coarseness  of  feature  show  this  characteristic  as  soon  as  the  bloom  of 
youth  b^ns  to  pass.  The  appearance  of  hair  on  the  face  in  niiddle  age  is  not 
a  universal  attribute,  but  only  an  individual  pecuharity,  and  is  merely  evidence 
of  advancing  age.  Women  of  innate  physical  refinement  often  show  a  greater 
delicacy  of  lineaments  as  they  approach  and  pass  the  climacteric. 

The  vasomotor  and  psychic  disturbances  referred  to  above  are  thought  to 
be  the  result  of  the  loss  of  ovarian  secretion.  Doubtless  the  atrophy  of  the 
ovaries  does  account  for  some  of  these  manifestations,  especially  those  of  the 
vasomotor  type,  but  this  influence  has  also  been  greatly  exaggerated.  Severe 
manifestations  of  this  kind  nearly  always  appear  in  individuals  with  well- 
marked  neurotic  predisposition,  while  women  of  the  well-balanced  type  usually 
suffer  little.  As  Walthard  has  pointed  out,  the  so-called  critical  period  of  a 
woman's  life  comes  at  a  time  when  domestic  responsibilities  and  worries  are 
at  their  height,  while  the  consciousness  of  approaching  old  age  and  the  loss  of 
physical  attractiveness  constitutes  a  most  important  factor  in  the  discon- 
tent and  mental  despondency  that  women  of  middle  age,  especially  of  the 
social  classes,  are  wont  to  exhibit. 

Just  before  the  climacteric,  there  is  usually  an  increase  of  the  sexual  impulse. 
This  may  last  for  a  considerable  time,  but,  as  a  rule,  it  gradually  diminishes. 

After  the  age  of  fifty  or  thereabouts  women  often  undergo  a  complete  change 
in  temperament.  Relieved  of  the  anxieties  of  child-raising,  and  reconciled  to 
the  changes  of  age,  they  acquire  a  mental  and  physical  strength  never  before 
experienced,  and  live  for  a  decade  or  two  the  best  years  of  their  life. 

Physiology  of  Conception. — During  coitus  there  takes  place  a  hypersecre- 
tion of  the  glands  of  the  vestibule  and  of  Bartholin's  glands,  the  evident  pur- 
pose of  which  is  for  lubricating  the  parts.  The  semen  is  deposited  in  the  poste- 
rior vault  of  the  vagina,  which  is  termed  the  receptaculum  seminis,  into  which 
under  normal  conditions  the  cervix  dips.  It  was  foniierly  supposed  that  the 
semen  was  received  directly  into  the  cervical  canal,  but  this  cannot  be  so,  as 
the  cervix  normally  points  at  right  angles  to  the  axis  of  the  vagina.  Another 
proof  that  the  semen  does  not  enter  directly  into  the  cervix  is  the  fact  that  in 
retroversion  or  anteflexion,  where  the  cervix  points  in  the  direction  of  the 
canal,  and  in  a  more  favorable  position  for  receiving  the  semen,  conception 
usually  does  not  take  place. 

From  the  receptaculum  seminis  the  spermatozoon  reaches  the  cervical 
canal  chiefly  by  its  own  power  of  locomotion,  but  it  is  undoubtedly  assisted  by 
the  cervix  and  its  mucous  secretion.  During  orgasm  the  cervical  glands  pour 
forth  strings  of  mucus  from  their  ducts,  which,  dipping  into  the  pool  of  semen, 
act  as  channels  for  the  passage  of  the  spermatozoa  into  the  canal.  It  has  been 
claimed  that  the  cervix  during  orgasm  undergoes  certain  muscular  movements 
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which  serve  to  aspirate  the  semen  into  the  lumen.  The  normal  alkaline  reac- 
tion of  the  cervical  mucus  undoubtedly  also  plays  an  important  part  in  the 
process,  for  spermatozoa  soon  die  in  the  acid  medium  of  the  vaginal  secretions. 
The  chief  factor  for  motion  in  the  upward  progress  of  the  spermatozoon  is  un- 
questionably its  own  motility.  As  proof  of  this  is  the  occasional  conception 
that  takes  place  where  the  cervix  has  been  amputated,  in  which  there  is  little 
question  of  cervical  secretion  or  aspirating  movements.  That  the  spermato- 
zoon is  capable  of  weathering  a  journey  through  acid  secretions  the  length  of 
the  vagina  is  shown  by  the  not  infrequent  cases  of  conception  where  there  has 
been  no  introition. 

It  is  now  well  accepted  that  the  unioh  of  the  spermatozoon  and  ovum  takes 
place  either  at  the  fimbriated  end  of  the  tube  or  on  the  surface  of  the  ovary. 
The  union  of  the  two  germ-cells  (amphimixis)  is  consummated  by  the  success 
of  one  spermatozoon  in  piercing  the  surrounding  envelope  of  the  egg.  Only 
the  head  which  contains  the  nucleus  of  the  male  germ-cell  enters  the  ovum, 
the  tail  breaking  off.  On  the  entrance  of  the  spermatozoon  the  envelope  of 
the  ovum  immediately  becomes  thickened,  preventing  penetration  by  other 
aspirants.  The  impregnated  ovum  is  then  guided  by  the  fimbriae  of  the  tube 
to  the  canal  where  it  is  swept  on  to  the  uterus,  partly  by  the  current  of  the 
cilia  of  the  surface  epithelium  and  partly  by  p)eristaltic  motions  of  the  tubal 
wall.  The  passage  of  the  ovum  to  the  uterine  canal  occupies  several  days  to 
possibly  a  week.  During  this  time  it  acquires  the  power  of  corrosion,  which 
is  characteristic  of  fetal  tissue,  and  when  it  rea(;hes  the  uterine  canal  it  digs  a 
bed  for  itself  in  the  endometrium  where  it  proceeds  to  develop,  nourished  as  a 
parasite  by  the  mother's  blood.  If  the  passage  into  the  uterine  canal  is  in  any 
way  interrupted  the  egg  sinks  into  the  mucous  membrane  of  the  tube  and 
produces  an  ectopic  pregnancy. 

Orgasm  on  the  part  of  the  woman  is  not  necessar>'  to  conception,  although 
its  absence  is  often  associated  with  sterihty,  especially  in  ca.ses  of  hypoplasia. 
That  orgasm  and  libido  are  not  essential  factors  in  conception  is  proved  by  the 
frequency  with  which  frigid  women  become  mothers,  and  by  the  recorded 
instances  of  impregnation  during  narcosis. 

Physiologic  Anatomy  of  the  Menstruating  Endometrium.— That  the  uterine 
mucosa  passes  through  definite  cyclic  changes  each  month  is  a  comparatively 
recent  addition  to  our  knowledge,  due  chiefly  to  the  researches  of  Hitschmann 
and  Adler,  who  rediscovered  facts  that  had  already  been  announced  years 
before. 

The  cycle  of  change  is  divided  into  three  phases:  (1)  Premenstrual  con- 
gestion, (2)  period  of  menstruation,  and  (3)  postmenstrual  involution. 

The  premenstrual  congestion  begins  about  ten  days  before  the  expected 
period.  By  this  process  there  is  a  marked  thickening  of  the  mucosa,  due  to 
an  hypertrophy  and  h^'perplasia  of  the  endometrial  glands  and  a  transudation 
and  exudation  into  the  stroma.    The  mucosa  becomes  two  or  three  times  thicker 
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Fill,   1. — PREMKVfiTmtAL  E-VDQMeTRIlTM. 

Low  power.  At  thf  Ixittojii  is  the  muscle  of  the  uterine  ivoll,  ahariJb'  deniarcatcui  frojii  tin/ 
endometriutu.  The  tUitnda  Ln  thf  dei'pHF't<l  fi8*rt  uf  thr  f'iuit>Hi('triiim  ure  mhiuII,  thtir  rpithrlial  crVlLs 
low.  for  this  part  of  th«^  gtaiid  rernaiiis  inufiix c  Tbo  stroniu  fcll!!  are  sitmll  tuid  lie  I'lose  ToKi»thei, 
At  tVio  TniiJdIe  of  the  endometriuiui  the  ffhind**  are  dilat*'d,  thi*  «*pithelinni  w.ivy.  iind  the  epithelial 
«^11m  swollen  and  arti\'ely  secrctinK  niin?u«.  The  stn>m;i  eellM  ure  larjyrer  and  lit-  further  a^ifirt.  On 
the  right  the  dilatation  of  the  l>hK><|-veswlH  is  well  shown.  Near  the  top  the  gland-^  have  the  same 
«harttet*?n>tie  as  at  the  middle,  but  there  is  more  edema  of  the  strouift.  Throughout  there  i^  ix  flight 
InfiitmtioD  with  round  <:ella. 
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than  the  nomml,  and  may  reach  6  to  7  ram.  in  depth.  The  Kurfaee  becomes 
irregular  and  furrowed  a.s  a  result  of  the  geiiend  swelling  beneath.  At  this 
stage  the  endometrium  resembles  elosc*Iy  an  early  tlecidua  vera.  The  stroma 
cells  are  large,  pale  and  swollen,  and  separated  hy  the  edematous  exudate. 
The  mucosa  is  distinguished  by  two  fairly  well-<lefinefl  layers,  the  deeper  con- 
taining the  dilated  and  hypertrophicMi  jrlands,  terinod  the  spongy  layers  and 
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Hiirb  powi^r.  Thii*  drawirig  shows  the  eiUurgi'iuerjl  uf  the  nuclei  of  the  epithf^liftl  rflLi,  which, 
jiitth'uci  tii  hciriK  ?*iu!ill  mid  lying  at  the  hut  ton*  iir^  in  iiiaictive  ^lufid».  hiivc  cnlarited  aud  ncttrly  fill 
thrt  i'rll«.      The  rv\h  (Tovvfl  cjich  otlier  and  a  papUla  can  Ix'  seen  in  the  eentral  gland. 

Ibe  out*:*r,  denser,  and  less  glandular  portion,  rall(*d  the  compact  layer.  The 
ditntt'd  hlood-vessels  (seen  chiefly  btdwoen  the  sp^mgy  and  compact  layers)  are 
HurrlnirK«'d  with  lilood  By  diaptHlesis  antl  by  aetual  rupture  (rhexis)  blood 
H  ]H»urecl  into  the  stroma  of  the  mucosa,  and  by  folJowLng  the  line  of  least 
it>«iHtnnt't»  toward  the  surface  forms  subepithelial  liematomas.  It  is  probable 
that  at  this  ptjint  uterine  contractions  force  the  blood  through  the  surface  of 
Iho  nuicosa  into  the  uterine  canal,  markinjc  the  second  phase  of  the  cycle,  the 
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Fiti.  3.— Premenstrual  ENDOwETRruM 
High  power  of  part  of  a  glatid.     This  shows  e.spedally  well 

"^" — *:'-— '1-. -.•--**-"  ^tage.     The  lowc.  , 

secretion  in  the  gljiind. 


out  in  tuft-Hk^  pro] 
near  the  surface  " 


I  a  glatid.  This  shows  e.spedally  well  how  the  epithelhitii  of  the  glands  ia 
■ojffotiong  durin«  tliii*  atage.  The  lower  piirt  of  the  glaud  b  dilwted,  whil« 
is  nurrow,  huldinf^  the  secretion  in  the  gljiind. 
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menstrual  flow.  The  blood  escapes  into  the  lumen,  partly  through  the  inter- 
stices between  tht^  epithelial  cells  and  partly  by  aetual  rupture  of  the  cell  layers, 
small  clumps  of  which  may  be  fJcsquamated  and  discharged  imxcd  with  the 
menstrual  blood. 


Tfurrf^   CHOi-STt:^    fi-C^ 


FlC,  4. — PREMBN»TRUAL  ENDOMETRIUM. 

Hi^h  powtT.  The  Klarids  iiro  i;lilat«"d  and  neveral  rihow  iiivstgiiialioii?  of  epithelium .  thi^  bcjdn- 
ning  of  one  of  whioh  is  J^ct^u  in  (he  lower  left-haud  copult.  Th*r  epithc^lial  re^l^-  an-  .><wnlk'ri,  thi'  Duelrn 
largt?  and  n<»urly  filling  rlic  vt^U.  Thv  stroma  eellf^  arc  Hwollr^i  uiid  lie  fjir  apart,  diif-  tu  ndcMiia.  A 
dilaUxl  blood- vessel  i:*  fwiii  iti  the  upper  right  corn  or.  A  fow  round  cells  ure  scatttri'd  throiijuth  the 
tittsue. 


With  the  cessation  of  the  bleefhng  begins  a  regeneration  of  the  mucosa. 
The  secretion  becomes  clearer  and  finally  disappear.  The  nmcosa  returns  to 
its  pr**viaus  thickness  of  2  or  3  mm.  The  bl(jod-vess<:»ls  shrink  to  their  n^>rmal 
size,  nnd  the  extravasated  blood  in  the  stroma  gradually  tmcomes  ai>sorbed, 
leaving  for  a  time  small  brownish  pigmented  spots.     The  broken  surface  epi- 


tbelial  layer  becomes  regenerated  by  the  growth  of  new  celb.  The  hyper- 
trophied  glands,  which  during  the  premenstrual  stage  beeanie  Ieiigth<Mied, 
spiral-i^hajx^d,  and  distended  with  secretion,  dijscliarge  thrir  contents  during 
the  period  of  menstrual  flow  and  then  resume  their  original  small  narrow  form 


Fio.  6.^ — MENrtTRi  ATiN'cj  Endometrhtm, 
Low  power.     At  tho  Ut\j  thr  mirfacc  epithelium  ie  gojie  on  tho  left.     The  gliinds  throughout 
huve  db<*harKi"d  their  rontenta  und  eolhipseih     The  epithelial  « plb  tire  still  mwhIU'IJ.     The  ^tmina  I* 
ver>'  wiern;»tr>\i!*  and  infiltriiteil  with  blfMMJ,  t*Hi>«eitilly  on  tht-  left,     At  Hw  Ijottupi  the  glutids  are  atill 
ranicwhat  dilatod,  bwt  there  is  vt^ry  litih-  edenia  of  the  stronui. 

and  straight  direction.  When  the  bleeding  has  cegscnl,  the  edema  of  tlic  stroma 
disappears  and  the  pale  swollen  stroma  cells  reicain  tlieir  former  appearance. 
The  postmeiistrual  rt»generative  stage  lasts  alxiuv  fi>urteen  days^  witen  the 
rlijihmical  changes  in  the  mucosa  begin  anew. 

K  no  meni^truation    takes   ]jlace,  nr,   in   other  words,   if  conception   has 
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oofurred,  the  premenstrual  mucosa  maintains  its  character  and  merges  into  a 
true  ilecidua. 

It  has  Ixvn  shown  that  during  the  cyclit'al  t-hange  there  is  an  inereas^ing 
glycogen  production  from  the  mucosa,  which  reaches  its  height  (hiring  the 
mi'nstrual  flow,  after  vvhirli  it  dknpjTi'ars,  until  tlie  premenstrual  stage  begins 
again.  This  glycogen  produrtiuu  m  undouhttMlIy  a  iirfivision  fur  the  nourish- 
ment of  the  egg* 

During  the  iM*riod  of  flow  the  superficial  epithelial  <*ells  of  the  mucosa  are 
sai<l  to  l(js4'  their  4'ilia.  These  are  restL»red  during  tlie  postmenstnial  regenera- 
tive stage* 


Fig.  6, — Endometiuuv  At  Beoinnino  of  Mexstruation. 
The  fflrinds,  except  for  the  one  »eon  m  tlie  i^iriti^r,  havo  oollBpsod.  having  dij*rbarjref!  th«»  mate* 
rial  whirh   was  sfcrfted  dmriii^  the   jtrrnii'iistrual   j^inai^t-.     Tbi'  hIcM)d-i'i"!vMt4s  hav*'  hecii  tTfidtMi  by 
the  fernifnt  criritnined  ni  the;  fiwrotiou.  ulUiwing  the  lAmtd  to  i-jtuil**  into  the  lisbue  uud  uti  tht;  sur- 
face of  the  eiidoruetriiim.     Tho  fiiirfact?  ^pithi'lium  in  ihiis  !*<'otioii  ir«  still  inturi. 

The  cervical  nmcous  membrane  takes  no  part  in  the  menstrual  bleeding, 
but  iseeretes  an  increased  amount  of  mueus.  There  is  a  question  as  to  whether 
the  tulml  mucous  rneml>rane  shares  in  the  l>leeding.  It  probably  does  not,  as 
a  rule,  Init  there  is  evidence  from  abdominal  operations  done  during  the  men- 
strual periwl,  where  the  tul)e  can  Ir*  inspecteti,  that  there  is  sometimes  an 
aaeoeiated  tubal  menstruation. 

The  researches  of  Hiti*(*hmann  and  Atiler  have  lxN?n  (luestioned  to  some 
extent,  but  in  the  main  they  arf*  now  nearly  uuiveriially  aecepicd- 
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Fli).  7.— POSTMIKSTRUAL  ENDOitETRlLrM. 

Ijow  fxjwer.  The  surface  epitlnplium  is  rfgeti«fi*«lr»d*  The  glundi^  air-  ^iiii  ihUafxi,  Imt  the  epi- 
thrhuni  is  low,  the  miolei  of  the  cells  s^niall  tiiKl  lying  at  the  bttHea.  Thfre  is  smnie  <TJenin  of  1  he  s^tronia 
near  the  lup.  but  the*  j-lla  ari?  snialkr,  the  blrnKJ-VL'ssela  coUapiied.  There  is  u  silight  iutiltrutiiHi  wilh 
rmiDcl  r^Ufl  and  blij<j<;J-r'orpoM*le«. 


PHYSIOLOGIC  ANATOMY  OF  THE  OVARY' 

In  our  present  knowledge  of  gj'iieetjlogif  physiology  the  ovary  has  assumed 
such  a  coniinanding  position  that  it  in  necessary  to  devote  sfxnnal  attention  to 
iti^  fuoctionaJ  auaioiny- 

The  ovary  is  covered  by  a  single  layer  of  low  fuboidal  eellS|  ealled  th<'  ger- 
minal epithelium,  whieh  unites  with  the  peritoneal  endothelium  in  an  irregular 
line  at  the  hilum.  This  germirnil  epithelium  ?x  fmbnjologicalb^  contifmous  imlh 
the  epithelium  of  the  ttdml  and  uterine  mucom.  Though  modifietl  and  appar- 
ently  insignificant  in  its  role  as  a  covering  of  the  ovary,  it  nevertheless  has 
extraordinary  potentialities  for  growth,  and  is  probably  the  chief  factor  in  the 
etiology  of  pan:^nchyinaious  ovarian  c>'sts. 

During  childhood  tlie  surface  of  the  ovary  is  for  the  most  part  smooth,  but 

*  Chief  authority^  Schrodpr  in  ( >pits  and  Menpe, 
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after  puberty  the  scarring  process  of  ovulation  gives  it  an  irregular  furrowed 
appearance.  Under  the  germinal  epithelium  h  a  thin,  rather  dense  layer  of 
fibrous  tissue,  which  givers  the  ovary  its  whitish  appearance  and  which  is  called 
the  albuRlnea.  This  structure  is  not  fully  developed  until  the  time  of  pul>erty, 
and  at  that  time  consists  of  three  layers  of  connective  tissue.  In  old  ape  and 
eertain  pathologic  conditions  it  becomes  much  thickened,  and  if  abnormally 
thick  may  play  a  part  in  the  causation  of  sterility. 

Beneath  the  afbuginea  is  the  parenchymatous  layer,  which  consists  of  a 
characteristic  cc4hiltir  connective  tissue  in  which  are  contained  the  follicles. 
Merging  into  the  paroncli>'matous  layer  is  the  meduUary  layer  at  the  hilum, 
through  which  pass  the  blood-  and  Ij^mph-vessels,  nerves  and  connective  tissue, 


GcTTAmftV   «pitt\tl 


Twx\\r 


•      FlO.  8. — FOHMATIOK  OF  FoLLICLB^,  FROM  THE  OVARY  OF  A  NbWBOBN  InFANT. 

G<'mi-e<*ll^  ean  \x*  aceu  in  thi'  tniter  iC(>nniiiHl  layer  uf  eniUifliudi.  Thf  nerruinul  epitbeimm  can 
be.  leen  jcrowing  iiiwufd  aod  pvtsniually  mirrouiidiiig  th<*  gc-nu-cena  by  a  ainglt!  \u.yvr  of  cells,  (After 
Ka»tt»or.) 

and  muscle-fihers  from  the  bn>ad  ligament.  In  tliis  layer  an*  found  small 
glandular  ducts,  whic^h  are  by  s<>me  thoiiglit  to  In*  the  remains  of  Ih**  Wolffian 
ducts  and  are  supposed  to  connect  with  the  parovarium.  A  more  recent 
theory  is  that  they  are  **ff-shoots  from  the  germinal  epithelium. 

The  follicles  are  confined  exclusiveiy  to  tln^  parenchymatous  layer.  It  is 
estimated  that  at  birth  the  individual  is  endowed  with  alMHit  30.000  of  these 
follicles,  and  it  is  generally  a<*cepled  at  the  present  lime  that  no  new  ones 
are  created  after  birth.  The  essential  function  of  the  ovary  consists  in  the 
de'velopment  and  riptming  of  tlu*  follicles.  This  process  l>egins  very  early, 
probably  at  the  end  of  intra-uterine  life.  Vp  to  the  age  of  pulierty  the  ripening 
follicles  become  atretic  or  alwrted,  and  only  at  that  time  do  thc^v  begin  to 
develop  into  true  corpora  lutea.     From  pul>erty  there  is  a  continuous  process 
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of  development  of  the  follirk*s  until  \\u*  invnoptmse,  when  they  disappear 
entirely. 

In  the  nxaturing  process  there  are  three  .stages  to  be  (Ustinguished :  (1)  the 
primordial  follicle,  (2)  the  ripfniinf!;  folliele,  and  (3)  the  ripe  Graafian  folliele. 

(1)  The  primordial  foliick  hes  embeilded  in  the  stroma  of  the  ovary,  imme- 
diately under  the  albugiitea.  It  consists  of  the  naked  egg  surrounded  by  a 
single  layer  of  \m\  flat  epithelium.  The  primordial  egg  is  an  ellipsoid,  mem- 
braneless  t*ell  fairly  ronstant  in  size.  The  eell-body  is  composed  of  a  clear 
protophism  in  whieli  can  be  distinguished  a  very  hne  network.      In  the  center 


Flo.  9.— Pkimohdial  Fowjcuks  j-kom  the  Uvakv  uf  a  Woman  ok  Twentt-ftv^e. 
The  central  protopJ«*niie  nia?«;  h  the  gerni-e<4l  ur  ♦>«(£.     It  m  envei(>i>«?ci  t>y  b  siuglc^-  layor  cif  eiutliediiim^ 

t After  Veit.) 

of  the  body  is  a  round  nuclei  is  with  a  definite  surrounding  membrane.  The 
nucleus  contains  an  ecrentricahy  l>'ing  nucleolus,  which  i.s  ncjt  ahvays  observable 
in  the  fetu^  and  newimm,  its  absence  showing  probably  an  inniiature  stage  of 
development.  The  epith(*lial  layer  of  the  folliele  has  \w.en  shown  to  be  derivetl 
from  the  germinal  epithelium  which  surrounds  the  ovary,  and,  as  will  be  s«^en, 
is  a  s«trueture  of  much  imjMjrtancv.  The  fundamental  function  of  the  ovar>' 
represents  a  repeated  ript^ning  of  llie  primordial  follicles.  They  am  be  seen 
ID  lessening  numlM^rs  up  to  the  tiuK*  when  ovulation  ceases  at  the  menopause. 

(2)   The  Rtpcnitig  FoUicIv. — When  the  follicle  begins  to  n|>tm  the  surround- 
ing epithelial  cells  begin  to  nmltiply   by  mitosis  and  to  heap  up  into  several 
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than  the  normaU  and  may  reat'h  (i  to  7  mm.  in  depth.  The  surface  becomes 
irregular  and  fiirroweil  as  a  result  of  the  general  sweUinp;  Ixnieuth.  At  this 
stage  the  endonietnum  resembles  eioseJy  an  early  deeidua  vera.  The  stroma 
eells  are  large,  pale  and  swollen,  and  separated  by  the  edematous  exudate. 
The  mucosa  is  distinguished  l>y  two  fairly  well-definerl  layers,  the  deeper  con- 
tain] nj^  the  dilated  and  hypertrophied  sliinds,  termed   tlio  spongy  layer,  and 


2.  —  Pit  fcM  E  N-HTHI  A  L  E\  I>nM  KTHHM . 

High  powc*r  This  drawing  whow.s  the  euLUirgciiii'iit  uf  Ihi*  nurlt?i  of  the  cpitheliul  ccIIm,  which» 
inat^nd  af  l>einff  sumll  and  lying  at  the  liK>ttf)ni  a,^  in  inactivt^  gland;^,  havi?  enlarged  and  nearly  611 
the  cells,      Thf_^  fdis  crowd  eauh  othrr  and  a  papilla  i-xin  he  jtecii  in  thf*  rent  ml  wland. 


the  outer,  denser,  and  less  glun*luiar  portii>n,  called  the  compact  layer.  The 
dilated  Ijlooil-vessels  (seen  chiefly  between  the  sjKjnj^y  and  compact  layers)  are 
surcharg(Ml  with  lilootl.  By  diapedcsis  antl  by  actual  rupture  frhexis)  lilood 
is  poured  into  the  stroma  of  the  mucosa,  ami  by  ff>llowing  the  line  of  least 
resistance  toward  the  surface  forms  sulK^pithelial  Itematonias.  It  is  probable 
that  at  this  point  uterine  contractions  force  the  l>lood  througti  the  surface  of 
the  mucosa  into  the  uterine  canal,  marking  the  second  pha^e  of  the  cycle,  the 
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FlO.   3. PltKMENHTRt  AL  KvUOMllTHlUM, 

High  power  of  part  of  a  (cland.     This  show.^  isp«-ciully  wfll  how  thn  epithelium  of  the  glands  £b 
?n  out  in  tuft-like  proi<»€tioiis  during  thin  Ataye,     The  lower  part  of  the  gland!  in  dilated,  whil« 
Deck  tieai"  ibe  surface  is  narrow,  holding  tht-  ^t  rretion  in  th«*  ghin<i. 
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the  follicle.  The  tunica  interna  is  also  composed  of  connective  tissue,  but  is 
much  more  cellular  than  the  externa.  These  cells  are  large  and  rich  in  proto- 
plasm and  are  epithelioid  in  character,  Towartl  the  end  of  the  ripening  stage 
they  are  actually  larger  than  the  epithelial  cells  of  the  inembrana  granulosa. 

Meanwhile  the  egg  als<»  unde^g^H^s  h  ehaiige.  It  l>en>nies  jsiirronnded  by  a 
strong  homogeneous  capsule,  tlie  somi  ffeUucidu,  The  protoplasm  of  the  egg 
does  not  come  in  direct  contact  with  the  zona  pellucida,  there  being  Ix^tween 
the  two  the  so-called  peri  vitelline  space,  which  contains  fluid  and  in  which  the 


Fj*i.   13. GkAAFIAN   FftLLJCLE, 

filgb  power.  In  the  ccnUT  of  tho  druwiiig  if*  a  fciUirtf  uudt^rgoiiiK  devc']opm«*ut.  In  ihe  renter 
^lh»flQlticle  i:«  Ihf  ovum,  whiffi  w  sumninded  by  layiTH  of  ti'Ila  coiiHtitufiiii?  thr  ninmbniria  Kranuio:*^, 
T^lkaoi  foUiculi  is  nof  di0«'r*'iitmted  us  y^'\.     To  Ibt*  lowi-r  I*'fl  t^ide  arv  two  primordial  follicle^.. 

<B<9^|oys  a  free  movement.  As  the  folliele  develops  the  crescent ic  lake  con- 
^■i^f  tiie  liquor  folliculi  becomes  more  and  more  filled  with  fluid,  which  fonnB 
taHft  m  liansudation  of  the  vt^s.'^ls  of  the  tlieca  and  from  vacuolization  of  the 
c«Ds,  It  is  a  thin  serous  fluid  containing  allmmin  and  is  undoubt- 
of  nourishment  for  the  egg.  The  egg  surrounded  as  it  is  by  8<n^eral 
lifci^  of  granulosa  cells  {the  discus  proligeras)  does  not  come  in  direct 
A^lil^  fluid,  but  evidently'  receives  nourishment  from  it  through  the 
#Afar  intercellular  network  (ptdadinoa),  the  fibrils  of  which  reach 
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The  follicle  as  it  grows  larger  recedes  from  the  albuginea,  and  lies  more 
deeply  embedded  than  do  the  primordial  follicles. 

When  the  changes  described  above  are  completed  the  folUcle  is  said  to  be 
ripe,  and  at  this  stage  it  is  termed  a  Graafian  follicle.  Up  to  the  time  of  the 
menopause  follicles  in  all  stages  of  development,  from  the  primordial  to  the  rip- 
ened form,  may  be  seen  in  the  ovarian  parenchyma.  In  all  the  follicles,  even 
the  smallest,  numerous  nerve-fibers  accompany  and  surround  the  capillary 
vessels,  extending  to  the  follicle  epithelium  and  existing  in  small  nodes  in  the 
membrana  granulosa  of  the  larger  follicles. 


Fig.  14. — Ripening  Folucle  from  an  Ovary  of  a  Woman  of  Twenty.     (After  Veit.) 


In  some  of  the  follicles  can  be  seen  two  and,  rarely,  three  eggs.  This  appear- 
ance Ls  usually  seen  in  the  unripe  follicles.  It  is  not  known  whether  this  appear- 
ance represents  twin  eggs  from  the  start,  or  whether  it  signifies  a  merging  of  two 
primordial  foUicles  or  a  division  of  one  follicle. 

(3)  The  Graafian  FoUide. — ^When  the  follicle  is  ripe  it  moves  slowly  toward 
the  surface  and  thins  out  the  outer  layer  of  the  ovary.  This  pressure  on  the 
surface  of  the  ovary  creates  a  pale  translucent  spot,  called  the  stigma j  through 
which  the  egg  is  finally  discharged. 

The  internal  force  which  serves  to  burst  the  follicle  is  a  subject  of  some 
debate.      It  is  usually  explained  as  follows:  With  the  energetic  development 
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of  thfe  vessels  of  the  tunica  externa  there  is  a  corresponding  increase  in  the  size 
and  number  of  the  cells  of  the  tunica  interna,  which  force  themselves  toward  the 
center  of  the  follicle  and  gradually  push  the  proUgerus  with  its  egg  toward  the 
stigma,  The  internal  force  is  also  enhanced  by  the  gradual  increase  in  the 
amount  of  liquor  in  the  folUcle,  especially  during  the  menstrual  congestion. 

Corpus  Luleum. — When  the  follicle  has  ruptured  and  the  egg  discharged  the 
formation  of  the  corpus  luteum  begins.  The  center  of  the  collapsed  folHcle 
soon  fills  with  blood,  which  issues  partly  from  the  vessels  of  the  theca  and 


Fig.  15. — Graafian  Follicle. 
(Surrounding  the  folliclo  can  Im?  seen  the  two  connective-tissue  envelopes,  the  outer  (theca  externa) 
being  fibrous  in  character  and  the  inner  (theca  interna)  being  more  cellular.  The  egg  is  seen  jutting 
out  into  the  clear  space  surrounded  by  a  mass  of  epithelial  cells,  th<?  discus  (or  cumulus)  proUgerus. 
The  several  layers  of  epithelium  lining  the  follicle  constitute  the  membrana  granulosa.  The  crescen- 
tic  clear  space  is  filled  with  serous  fluid,  the  liquor  foUicuU.     (After  Veit.) 

partly  from  the  small  wound  in  the  stigma.     In  animals  this  blood  coagulum  is 
not  always  seen,  but  it  is  practically  constant  in  the  human  corpus  luteum. 

Around  the  central  blood-mass  is  the  wrinkled  yellow  membrane  which 
characterizes  the  corpus  luteum  by  its  unique  color.  There  has  been  some 
question  as  to  the  origin  of  the  cells  that  make  up  the  yellow  membrane,  but  it 
is  now  generally  accepted  that  they  represent  the  hypertrophied  epithehal 
cells  of  the  membrana  granulosa.  They  are  large  and  polymorphous,  with  a 
large  nucleus,  and  resemble  somewhat  decidual  cells.  The  cell-body  contains 
drops  of  fat  and  yellow  pigment  granules  that  give  the  characteristic  color. 
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These  are  the  so-eallcd  lutein  i-ells.  Into  thii>  lutein  layer  sprout  blood-vessels 
and  conneetive-tiissuc  radial  projections,  which  vascularize  ami  su|>port  the 
corpus  luteum.  The  resultant  picture;  of  lar^e  epithelial  cells,  with  pale  stain- 
ing nuclei  Ijing  in  contact  with  small  tlim-walle<l  blood-vessels,  corresponds  to 
the  stniftural  appearance  commonly  reganled  as  characteristic  of  orpans  of 
internal  s»>eretion.  As  will  be  t*en,  this  is  one  of  the  arguments  for  the  belief 
that  the  seat  of  the  inter.nal  secretion  of  the  ovary  is  in  the  corpus  lut«um. 
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Flo.  16.— GRAAriA!«f  FoLLicL*.  '  IK  SruRni-.vDJN^y  OvARL\N  Tissue. 

Just  below  the  fnlliclo  is  n  corpuH  albiuuDK. 

After  the  corpus  luteimi  reachoj^  tJit*  height  tif  it«  devolopiuent  it  gradually 
shrinks.  The  yellow  coloring  matter  is  atjtw>rbcd  and  the  lutein  cells  degen- 
erate in  hyaUn  ma^sses,  held  together  l)y  stramis  of  ('onneetive  tissue.  The 
h\'alin  colorless  masses  then  roll  together  in  t-loud-Iike  etin volutions  and  form 
the  corpus  albicans.  This  process  of  regression  occupies  about  four  weeks. 
The  corpus  albicans  may  remain  a  long  time,  but  the  hyalin  material  is  event- 
ually entirely  absorbed  and  all  trace  of  the  former  corpus  luteum  disappears, 
excepting  the  scarred  indentation  on  the  surface  of  the  ovary. 

The  size  of  the  corpus  lutomn  varies  considerably,  reaching  sometimes  even 
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in  noD-pn'gnant  women  a  dianieter  of  2  cm.  If  prpgriancy  occurs  its  develop- 
ment is  more  proriuunced,  reaching  its  height  about  the  second  month.  From 
the  third  month  it.s  regression  is  very  slow,  so  that  it  is  somettmes*  demon- 
Btrable  at  the  end  of  pregnancy. 

If  pregnancy  is  not  presf*nt,  the  corpus  luteum  regresses  rapidly  and  b 
usuully  shrunken  by  the  end  of  a  month. 

FoUide  Alre^na.— In  the  thirty  to  thirty-five  years  of  menstnial  life  about 
fourtt-en  to  eighteen  follicles  reach  full  maturity  each  year,  making  a  total  of 


Fio.  17, — Graafian  Follicle,  Wkll  Advancibd. 

400  to  000  during  a  life  time.  Inasnmch  us  there  is  an  original  endowment  of 
abtnit  30, (MM*  ftillich^  at  birth,  only  a  small  percentage  of  them  develop  com- 
pl(^t<'ly,  the  remainder  In^coming  aljorted  during  some  stage  of  their  develop- 
mi'tit,  a  process  that  is  called  (ttrtffia  of  thr  folh'cle.  This  process  must  he  re- 
garded as  a  physiologic  oni*.  iM'gimiing  as  it  rloes  in  the  newborn  and  probably 
in  the  tnatm'c  fetus  and  lastinjj:  iinlil  llie  menopause. 

The  cause  of  atresia  is  thought  to  lie  some  insufficiency  of  the  local  blood- 
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supply,  or  a  too  deep  embedding,  which  may  be  unfavorable  for  the  bursting  of 
the  follicle. 

Follicle  atresia  takes  place  in  the  following  way : 

The  egg  slowly  undergoes  a  fatty  degeneration  and  becomes  liquefied. 
The  granulosa  cells  also  degenerate  by  the  process  of  vacuolization  and  fall  into 
the  central  cavity  of  the  follicle.  The  entire  follicle  collapses  and  assumes  an 
irregular  contour.     At  this  stage  the  cells  of  the  tunica  interna  begin  to  grow 


Flo.  18. — Graafian  Follicle. 
Low  power.  Thi.«i  shows  the  edge  of  a  fully  developed  follicle.  The  upper  left  part  of  the  draw- 
ing is  the  cavity  in  the  follicle.  At  the  lower  right  edge  projecting  into  thir<  cavity  is  the  cumulus 
proligerua,  consisting  of  cells  from  the  menibrana  granulo^,  which  lines  the  cavity,  in  the  center  of 
which  is  the  o\'uni.  At  the  Iwttom  of  the  drawing  can  l>e  .seen  a  small  section  of  ovarian  .»jtronia. 
Between  this  and  the  follicle  is  the  connective  tissue  of  the  theca  follicnli. 

and  assume  an  epithelioid  type,  resembling  closely  the  lutein  cells  of  the  mem- 
brana  granulosa.  This  theca  membrane  may  lx?come  quite  thick  and  wavy, 
like  that  of  the  granulosa.  As  in  the  true  corpus  luteum  there  is  a  vascu- 
larization and  connective-tissue  formation,  so  that  the  resulting  picture  is  the 
same  as  that  of  the  corpus  luteum,  the  essential  difference  being  that  the  lutein 
cells  are  of  connective-tissue  origin,  and  not  epithelial. 

Follicle  atresia  is  especially  marked  during  pregnancy.  During  this  period  there 
is  no  actual  ovulation,  so  that  most  of  the  more  mature  follicles  become  atretic. 


It  is  said  that  dimng  proKTianry  there  takes  place  in  the  theca  lutein  celk 
of  the  atretie  follirles  not  only  hyiiertrnphy  but  liyperpla>iia,  and  that  the 
cells  acquire  more  fat  aiici  lutein  thim  is  stn^n  in  the  non-pregnant  state.  In 
chorio-epithelioma  and  tubal  gestation  they  sometimes  form  definite  cysts  which 
later  disappear. 

In  some  species  of  animals^  the  collections  of  theca  lutein  cells  einlx^ddefl  in 
the  stronaa  form  a  constant  picture.     These  masses  of  cells  have  t>een  called 
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IjOW  power.  At  tlip  top  i**  tin-  rtTitiT  of  th*^  r-orpuH  liitpiim,  thf  pd(Zf  s<*pn  1>einM;  Hip  etlgp  of  th* 
blood-elot.  Exteudui^  into  iLIm  bigod-rlot  urp  smmti  x\\i'  fiyrtiniid}*  fomit-d  uf  lutein  cells,  KiviQ|5  the 
^dijp  of  a  corpuiii  lul^urn  it>  lhaructfri.stir  ruffli^rl  ttjux'iirarifcs  BftwiH'ii  thosp  two  hi>w'i>  is  u  tliiiti 
luyer  of  ooiuin^ctive  tissue.  Bflow  flu-  Inyrr  of  tat<*iii  oelb — that  Is,  around  the  yut!<iii|e  of  the  corpus 
luteum — is  the  theca  externa,  wbirh  i-oiituiriH  nmriy  blood-vessel*. 


the  interstitial  pland,  an*!  correspfmd,  as  said  above,  to  the  lutein  cells  of  the 
atretic  follicles.  They  \xw  \\\\%\x^\i  liy  some  to  play  a  pari  in  the  manufnctiire 
of  the  internal  secretion  t>f  the  ovary. 

Two  forms  of  follicle  atresia  are  distinpnished — the  obliterating  and  the 
cystic.  Cystic  formation  in  tht*  ovaries  is,  therefore,  physiologic.  The  cysts, 
however,  may  grow  to  an  iil>nornKil  size  and  iKHoiue  of  pathologic  significance* 
(See  Retention  Cysts,) 
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Fio,  Ifta,— Corpus  Ltjteum. 
Ver>'  low  |>ower.     An>imd  tbo  wl^e  la  the  plicated  euvoloiw  of  lijt<?iii  rells,     Tht^  cvuter  i»  orru- 
Ipied  l»y  I'rtuj^ulsilod  LjlrnxJ,  siroiimi  the  cdRc  of  v^liioh  th<j  liitpiii  t-elLs  are  proliferating.    Orj|^ani*aliuu 
ol  the  Nood-t'iot  is  noiuit  fn. 


FkJ,  20.^ — Wa^L    of    CullPl'Si    LUTKT'M. 

Hi^h  powpr.    This  shows  thi*  pigment  found  lu  the  hit-cin  cella.  which  rivvs  them  (heir  distinctly© 
yctluw  color.     It  is  d<?rived  from  the  blood  ejctravasaied  duripg  rupture  of  the  follicle. 


Relationship  of  gynecology  to  the  general  organism 

relationship  of  gynecology  to  the  glands 
of  internal  secretion 

The  study  of  the  internal  secretory  organs  has  assumed  so  great  an  impor- 
tance that  a  familiarity  with  the  subject  is  essential  in  the  study  of  every  branch 
of  medical  science.  This  is  eminently  true  of  the  department  of  gynecology, 
for  the  female  organism  is  peculiarly  susceptible  to  physiologic  and  pathologic 
changes  in  the  general  endocrine  system.  Much  of  our  knowledge  gleaned  from 
the  vast  store  of  experimental  and  clinical  observation  in  this  new  Une  of  research 
is  so  contradictory  and  confusing  that  space  will  not  permit  a  comprehensive 
review  of  the  subject.  It  will  be  necessary,  therefore,  to  devote  our  attention 
chiefly  to  those  facts  that  are  most  convincing  and  most  generally  accepted, 
with  especial  reference  to  the  phases  of  the  subject  which  relate  particularly  to 
the  generative  system. 

The  essential  glands  of  internal  secretion  may  be  defined  as  ductless  struc- 
tures which  by  the  agency  of  certain  cellular  elements  manufacture  chemical 
substances,  called  hormones,  that  are  absorl)ed  directly  into  the  blood-circulation 
and  by  this  means  are  enabled  to  influence  the  functions  of  other  organs. 

The  term  internal  secretion  is  necessarily  used  in  a  somewhat  restricted  sense. 
Hroiidly  speaking,  each  tissue  of  the  body  by  means  of  its  specific  chemical 
K«»rn»ti()n8  is  capable  of  aff"ecting  through  the  blood-stream  other  parts  of  the 
lM>dy.  In  this  sense  the  entire  organism  may  be  regarded  as  forming  a  complex 
internal  secretory  system.  The  subject,  however,  is  confined  to  the  considera- 
tion of  a  series  of  organs  which  produce  hormones  with  especially  powerful  and 
important  physiologic  characteristics.  This  series  of  organs  constitutes  the 
duct  less  glandular  system  and  comprises  the  thyroid  apparatus,  the  thymus 
uliind,  the  suprarenal  system,  the  hypophysis  cerebri  or  pituitary  body,  the 
i^piphysis  or  pineal  body,  the  generative  glands,  the  pancreas,  and  a  few  other 
urgnnH,  such  as  the  kidneys,  the  intestinal  and  gastric  mucosa.  To  this  list  the 
pliMM'iitii  luis  i-cTcntly  l^een  added. 

Although  by  the  internal  secretory  theory-  the  influence  of  distant  organs  on 
vMcii  otlMT  is  based  on  a  chemical  reaction  instead  of,  as  was  formerly  believed, 
oil  a  diroi't  nervous  relationship,  the  nervous  system  nevertheless  plays  an  impor- 
(iiiil  pnrt.  for  many  of  the  phenomena  produced  by  the  internal  secretions  are 
biou^lit  iilMJiit  l)y  chemical  action  on  the  sympathetic  or  vegetative  system  of 
lu'iNTM.  Tlu»  glan<ls  of  internal  secretion  are  themselves  supplied  by  sympathetic 
inMN^J^  and  their  function  is,  therefore,  in  large  part  regulated  by  the  nervous 
\nirm  The  intimate  relationship  between  the  ductless  glands  and  the  sym- 
|ia(lu*(  h'  nri  \rs  is  es|M»cially  significant  from  a  gynecologic  standpoint  on  account 
It 
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of  the  peculiarly  sensitive  and  labile  character  of  the  female  nervous  organiza- 
tion. It  is  known,  for  example,  that  the  generative  organs- exercise  a  particular 
influence  on  the  tone  of  the  vegetative  organs  (i.  e.,  organs  that  are  supplied  by 
sympathetic  nerves),  an  influence  which  is  more  marked  in  women  than  in  men. 
This  is  most  noticeable  at  the  so-called  critical  periods  of  a  woman's  life.  At 
the  menstrual  period  and  during  pregnancy  there  takes  place  an  increased  ex- 
citability of  all  the  vegetative  functions,  which  may  be  manifested  either  by  an 
accentuated  vitality  or  by  various  deviations  from  the  normal.  During  the 
climacteric,  when  the  generative  glands  cease  their  function,  the  influence  of  the 
internal  secretions  on  the  vegetative  system  makes  itself  apparent  by  temporary 
vasomotor  disturbances  of  a  most  varied  character.  At  the  time  of  puberty 
there  takes  place  a  most  important  increase  in  the  vegetative  functions,  the 
change  being  more  marked  in  girls  than  in  boys.  In  all  these  instances  the  in- 
fluence on  the  sympathetic  system  is  due  not  alone  to  the  internal  secretion  of  the 
generative  glands,  but  in  part  to  the  correlated  action  of  the  other  ductless  organs. 

The  theory  of  a  correlation  between  the  glands  that  constitute  the  endocrine 
system  though  only  vaguely  understood  is,  nevertheless,  essentially  well  estab- 
lished. It  may  be  stated  in  general  that  the  ductless  glands  are  normaUy  so 
correlated  as  to  form  a  perfect  physiologic  balance  which  is  preserved  by  a  proper 
distribution  of  harmony  and  antagonism  between  the  functions  of  the  various 
glands.  If  one  of  the  glands  is  diseased  or  injured  or  extirpated  the  normal 
balance  is  upset  and  the  organism  of  the  indi\idual  may  be  affected  by  the  ab- 
normal action  of  one  or  more  distant  glands  of  the  group.  The  reciprocal  dis- 
turbance created  in  a  given  gland  by  the  abnormality  of  another  member  of  the 
system  is  often  referred  to  as  dysfunction.  Such  dysfunction  probably  does  not 
constitute  an  alteration  in  the  chemical  composition  of  the  secretion  of  the  gland 
in  question,  but  rather  implies  a  change  in  the  amount,  that  is  to  say,  a  diminu- 
tion or  an  accentuation  of  the  secreted  substance.  Changes  in  glandular  activity 
of  this  kind  are  also  referred  to  as  hijpo-  and  /??/perfunctional.  The  reciprocal 
action  of  the  different  ductless  glands  and  of  their  various  secreting  parts  during 
a  given  upset  of  balance  is  of  an  exceedingly  complex  nature,  and  in  our  present 
state  of  knowledge  is  only  partially  understood. 

It  was  first  thought  that  an  internal  secretion  could  only  be  elaborated  by 
epithelial  elements.  The  histologic  type  of  internal  secretory  structure  was 
described  as  consisting  of  relatively  large,  pale,  not  sharply  defined  epithelial 
tissue  containing  a  rich  network  of  capillary  blood-vessels  which  carry  off  into  the 
circulation  products  of  the  cell  activity.  This  description  is  applicable  to 
certain  of  the  internal  secretory  tissues,  but  it  has  been  discovered  that  structures 
of  connective-tissue  origin  are  also  capable  of  manufacturing  an  internal  secretion, 
and  that  in  one  and  the  same  organ  epithelial  and  connective-tissue  elements 
may  be  working  side  by  side,  each  elaborating  secretions  destined  for  separate 
purposes.  Examples  of  this  are  seen  in  the  hypophysis,  the  suprarenals,  and  the 
ovaries. 
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OVARY' 

That  the  ovary  is  a  true  orgaii  of  internal  secretion  is  proved  by  very  sub- 
Htfintial  ovidonce  gained  from  observations  made  after  removal,  and  from 
<  runHphintation  of  ovarian  tissue,  and  by  the  effects  of  the  injection  into  the 
tiHHU(*H  of  ovarian  substance.  Castration  before  sexual  maturity  causes 
a  failure  of  ffenital  development,  while  in  adult  life  it  produces  inunediate 
reKr(»HKiv(»  c^hangoH  in  the  uterus,  vagina,  and  external  genitals,  manifested  by 
wc»ll-rnarkc;d  atn)phy  of  the  parts.  It  has  been  shown  by  animal  experimenta- 
tion (Halban)  that  this  genital  atrophy  can  be  inhibited  after  castration  by 
tniriHpIanting  the  oxtirjiated  ovary  in  distant  parts  of  the  body,  and  if  this 
opc>nition  is  done  on  young  animals  the  other  genitals  may  develop  normally. 
It  hiiH  alHo  lxK»n  shown  in  animals  that  castration  prevents  rut,  but  that  later 
iniplfintation  of  ovarian  tiasuc  may  reproduce  the  manifestations  of  rut  (HaJban). 

An  ol)Hftrva1ion  of  much  practical  importance  (as  we  shall  see  later)  shows 
that  the  inj(M*t  ion  of  ovarin  in  virgin  animals  creates  changes  of  hyperemia  and 
Hi*('ri*tion  in  tlu*  internal  and  external  genitals  similar  to  those  which  occur 
during  rut. 

Thf^M'  an*  only  a  f<»w  (examples  of  numerous  experiments  that  prove  the 
I'xihIiMiru*  of  iin  ovarian  internal  secretion. 

'I'lir  i*\m'\  natnn'  of  the  ovarian  secretion  has  not  Ix^n  determined,  nor  is  it 
ronchiMJvrly  known  in  what  part  of  the  ovarian  tissue  the  substance  is  manu- 
UirUuvtl.  h  H<'rniH  probable  that  different  portions  of  the  ovary  elaborate 
hiilmlnnn'M  wliirh  liiive  specific  functions.  There  are  two  anatomic  structures 
which  niiiv  niohf  n-nsonably  Ik»  expected  to  l)e  sources  of  hormones — the  corpus 
jilliHMn  nnd  llir  folliclr  apparatus. 

InartiuiH'h  art  nvarian  Nrrction  is  known  to  exist  Iwfore  puberty,  as  proved 
l.v  f  hi*  rlinnM.i''^  ••'  drvclopnu^nt  after  castration  before  maturity,  it  seems  likely 
that  thr  lollirlr  apparatus  must  be  theseat  of  manufacture,  for  the  corpus  luteum 
.jni'fi  not  apprar  normally  until  wxnal  maturity.  It  is  probable,  therefore,  that 
thn  lojlirln  app/iralus  presides  over  the  growth  and  nutrition  of  the  genitals  and 
ilial  It  mlluiMiiTs  diriTtly  or  indirectly  the  general  bodily  development  of  the 
individual.  Tin'  lru<*  nature  and  extent  of  the  influence  of  the  growing  follicles 
ail*  la.t  Knou  n.     Theories  as  to  the  internal  secretory-  power  of  the  atretic  follicles 

ate  yi\en  beloW. 

In  addition  to  the  folliele  apparatus,  the  corpus  luteum  has  l)een  shown 
to  be  the  probable  seat  of  manufacture  of  important  ovarian  secretion.  As 
hjiM  bein  deseiiU'd  in  (h'tail  (see  page  3«S),  the  corpus  luteum  fonns  within  the 
folljelr  ravily  after  the  discharge  of  the  ov-uni,  and  is  derived  from  the  epithelial 
I  granulosa)  eells  lining  the  follicle.  In  its  full  development  the  corpus  luteum 
pres<'nts  the  eharaet eristic  picture  of  an  internal  secretory  gland,  with  large 
pale  ('<'lls  lying  in  cjos*'  proximity  to  thin-walled  blood-vessels,  an  apix»arance 

'  SoiiH'  of  tln'  miitrriiil  in  tliif  wrtion  is*  taken  from  urticlo>  >\v  the  author  pulilislied  in  the  AmeT" 
ican  .Irnirnal  of  <)I.M<tri<-.-,  r.M:<,  unci  in  the  Journal  of  the  American  Medical  Association,  1917. 
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much  like  that  of  the  adrenals.  The  corpus  luteum  does  not  develop  until  the 
age  of  puberty,  and  coincident  with  its  appeariance  come  the  cyclical  changes  of 
menstruation  and  the  possibility  of  fecundation,  phenomena  which  disappear 
after  the  cessation  of  corpus  luteum  formation  at  the  climateric. 

That  the  corpus  luteum  is  an  organ  of  internal  secretion  was  first  suggested 
by  Gustav  Bom,  who,  after  studying  the  corpus  luteum  verum  of  pregnancy, 
expressed  the  opinion  that  in  histologic  structure  it  corresponds  to  an  internal 
secretoi^'  organ,  and  that  it  probably  presides  over  the  implantation  and  develop- 
ment of  the  fertilized  egg  in  the  uterus.  Fraenkel  supported  the  theory  of  Born 
by  experimental  work  and  attributed  new  physiologic  functions  to  the  corpus 
luteum;  namely,  the  increase  of  the  uterus  at  the  time  of  puberty  as  well  as 
its  cyclical  hyperemic  changes  of  menstruation.  Fraenkel  concluded  that  the 
effect  of  the  internal  secretions  of  the  corpus  luteum  is  a  preparation  of  the  uterus 
for  the  insertion  and  development  of  the  fertilized  egg,  menstruation  taking  place 
in  case  of  failure  of  impregnation.  Notwithstanding  considerable  opposition 
to  many  of  Fraenkel's  views,  it  is  at  present  almost  univei-sally  accepted  that 
the  corpus  luteum  is  an  organ  of  internal  secretion,  though  the  knowledge  of  its 
specific  action  is  incomplete. 

Recent  work  by  Leo  Loeb  has  added  valuable  information  regarding  the 
corpus  luteum  as  an  organ  of  internal  secretion.  He  has  confirmed  by  experi- 
ments the  theor>^  that  the  corpus  luteum  inhibits  ovulation,  and  has  shown 
experimentally  that  ovulation  may  be  accelerated  by  the  removal  of  the  corpus 
luteum.  The  absence  of  ovulation  during  pregnancy  is  thus  thought  to  be  due 
to  the  continued  presence  of  the  corpus  luteum.  Loeb's  most  important  con- 
tribution has  been  to  demonstrate  by  animal  experimentation  the  power  of 
growth  which  the  corpus  luteum  has  over  the  uterus.  He  has  shown  that  the 
corpus  luteum  elalx)rates  a  substance  which  has  a  sensitizing  action  on  the 
uterus.  In  the  non-pregnant  animal  a  shght  decidual  reaction  is  produced  in 
the  uterine  mucosa  which  recedes  in  a  short  time  as  the  corpus  luteum  i-etro- 
gresses.  In  the  pregnant  animal  the  decidual  reacticjn  is  much  more  marked 
and  remains  permanent  during  pregnancy  in  the  form  of  the  so-called  maternal 
pkcenta  (z.  f.,  decidua).  This  continued  reaction  is  the  result  of  the  persistence 
of  the  corpus  luteum  and  to  the  irritation  of  the  growing  o\aim,  as  is  proved  by 
Loeb's  experiments.  If  the  uterus  of  a  non-pregnant  animal  is  incised  or  the 
mucosa  mechanically  irritated  at  the  time  during  which  the  corpus  luteum  is 
elal)orating  its  "growth  substance"  a  very  marked  decidual  reaction  is  produced 
in  the  uterine  mucosa,  forming  what  Loeb  terms  a  deciduoma  or  maternal 
placenta.     Such  deciduomata  are  short  lived  in  the  non-pregnant  animal. 

Decidual  reaction  (q.  r.)  is  therefore  undoubtedly  dependent  on  the  internal 
secretion  manufactured  by  the  corpus  luteum.  In  guinea-pigs  and  in  rabbits 
this  reaction  is  producible  only  in  the  stroma  of  the  uterine  mucosa.  -  In  these 
animals  extra-uterine  pregnancy  experimentally  created  does  not  cause  a  decidual 
reaction  in  the  stroma  of  surrounding  tissues  as  is  seen  in  the  human  female 
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(see  Ectopic  Pregnancy).  Loeb  suggests,  with  good  reason,  "that  the  difference 
in  the  readiness  with  which  extra-uterine  pregnancy  develops  in  different  species 
depends  in  part  at  least  upon  the  readiness  with  which  the  stroma  of  the  host 
responds  with  the  production  of  a  decidua  favorable  for  the  development  of  the 
embryo." 

That  the  corpus  luteum  is  not  the  sole  source,  or  even  the  most  important 
source,  of  the  internal  secretion  of  the  ovar}-  is  sufficiently  evident  from  the  fact 
that  during  the  period  of  life  of  sexual  immaturity  in  which  the  internal  secretion 
is  performing  its  most  important  function  of  lx)dy  formation,  the  corpus  luteum 
is  wanting.  It  is  necessary,  therefore,  t^>  seek  in  some  place  in  the  ovary  other 
than  the  corpus  luteum  for  the  i)rimar>'  source  of  the  internal  secretion. 

There  are  found  in  the  ovary  certain  connective-tissue  cellular  elements, 
termed  "interstitial  cells,"  corresponding  morphologically  to  the  cells  of  Leydig, 
which  are  generally  l)elieved  to  constitute  the  source  of  the  internal  secretion  in 
the  testicle.  These  intoi-stitial  cells  of  the  ovar>'  occur  in  different  form  in  dif- 
ferent species  of  mammals.  They  correspond  in  histologic  structure  to  the  cor- 
pus luteum  cells,  beitig  large  and  polyhedral  in  form,  with  granular  protoplasm 
in  which  fat-like  granules  arc  embedded.  The  nucleus  is  relatively  small,  usually 
acentric,  and  is  p<Kjr  in  chromatin.  The  cells  have,  hke  lutein  cells,  a  yellow- 
tint,  and  in  this  way  resemble  the  interstitial  cells  of  the  testicle  of  many  species. 
Just  as  in  lutein  cells  and  in  the  cells  of  Leydig,  mitotic  figures  are  not  seen 
(Tandler  and  Gross). 

The  existence  of  the  interstitial  cells  has  long  been  recognized,  having  first 
l)een  (hscovered  by  Pfiiiger  in  1863,  who  demonstrated  them  in  the  ovaries  of 
cats  and  dogs.  Successive  investigators  found  the  cells  in  numerous  species  and 
finally  in  apes  and  in  human  beings.  It  was  found  that  they  occur  with  great 
inconstancy,  in  some  species  iipix»aring  in  separate  gland-like  masses,  in  others 
as  scattered  cells.  They  also  exhibit  marked  variations  in  the  same  species. 
Thus,  in  the  embryo  of  the  h()i>>e  the  interstitial  cells  are  strongly  developed, 
while  toward  the  period  of  birth  they  become  gradually  less  well  defined  (Born). 
In  some  species  they  increase  at  the  time  of  sexual  maturity  and  then  diminish 
with  age.  In  other  animals  they  are  most  prominent  during  the  spring  of  the 
rear  or  during  the  season  of  rut.  In  still  others  they  are  affected  by  environ- 
mental changes,  such  jls  long-continued  isolation.     More  recent  investigation 

shown  that  the  interstitial  cells  l>ecome  more  highly  devek)ped  after  roent- 
ition  of  the  ovaries,  while  in  the  male  the  homologous  cells  of  Leydig 
TJXtderfDO  a  like  development  as  a  result  of  vasectomy.  These  observations  have 
VTvd  the  way  for  valuable  experiments  which  have  added  nmch  to  our  knowledge 
m  Tte  nature  and  morphology  of  the  interstitial  cells. 

Jkjosdty  interesting  have  been  the  speculations  regarding  the  origin  of  these 
•wfc.     Scliroen  in  1863  regarded  them  as  fragments  of  disintegrating  corpora 
His    and    Waldeyer    considered    them    wandering    cells.    Toumeaux 
the  homology  between  them  and  the  cells  of  Leydig,  and  ascribed 
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their  origin  to  the  pre-existing  connective  tissue,  a  theory  which  we  shall  see 
harmonizes  with  views  of  the  present  time.  Schulin  described  them  as  epithelial 
structures;  Harz,  as  offshoots  of  the  glomeruli  of  the  kidney;  Chiarugi  saw  in 
them  rests  of  the  Wolffian  body. 

Limon  was  the  first  to  recognize  their  origin  from  the  lutein  cells  of  the  theca 
interna  of  the  atretic  follicles.  Limon's  views  have  been  adopted  by  the  best 
investigators,  and  it  is  now  generally  accepted  that  the  iniersiiiial  ceUs  of  the 
ocary  either  are  identical  with  the  lutein  cells  of  the  atretic  follicles  or  at  least  are 
derived  from  them  (Tandler  and  Gross).  The  inconstancy  of  the  appearance  of 
the  interstitial  cells  is  explained  by  the  fact  that  in  some  species  or  under  certain 
conditions  during  the  process  of  follicle  atresia  the  theca  lutein  cells  become 
"disaggregated/^  that  is  to  say,  separated  from  the  surrounding  envelope  of  the 
follicle  (theca  externa)  and  deposited  in  gland-like  masses,  or  scattered  indis- 
criminately through  the  ovarian  stroma.  Thus,  in  the  rabbit,  disaggr^ation 
takes  place  and  the  theca  lutein  cells  are  found  in  gland-like  masses  to  which  the 
term  "interstitial  gland"  has  been  given.*  In  the  human  ovary,  on  the  other 
hand,  disaggregation  takes  place  only  rarely,  and  the  theca  lutein  cells  remain 
confined  by  the  external  envelope  of  the  follicle.  Hence  an  interstitial  gland  is 
not  seen  in  the  human  ovary.  It  is  quite  conceivable  that  the  function  of  the 
interstitial  cells  as  producers  of  an  internal  secretion  might  be  performed  equally 
well  whether  limited  by  a  theca  externa  or  scattered  in  the  stroma. 

If  we  accept  the  theory  of  the  identity  of  the  interstitial  cells  and  the  follicle 
lutein  ceUs,  we  must  conclude  that  the  production  of  the  interstitial  cells  is,  in 
reality,  a  fimction  of  folUcle  atresia. 

If,  now,  it  can  be  shown  by  animal  experimentation  and  otherwise  that  the 
interstitial  cells  are  producers  of  an  internal  secretion,  then  we  must  conclude 
that  follicle  atresia  is  not  a  pathologic  but  a  physiologic  process,  the  object  of 
which  is  the  elaboration  of  an  internal  secretion. 

The  detailed  proof  of  the  internal  secretory  power  of  the  interstitial  cells 
cannot  be  included  in  the  scope  of  this  section.  We  can  only  allude  to  the  in- 
fluence of  the  ovary  on  the  growth  of  the  individual  before  puberty  as  shown  by 
early  castration;  to  the  experiments  with  roentgenization,  showing  the  influence 
of  the  interstitial  cells  on  secondary  sexual  characteristics;  to  the  homology  of  the 
interstitial  cells  and  the  cells  of  Leydig,  and  to  the  effects  of  ovarian  transplanta- 
tion and  ovarian  therapy,  in  which  the  influence  of  the  corpus  luteum  is  excluded. 

Thus  we  have  sufficiently  convincing  evidence  that  the  internal  secretion  of 

*  The  interstitial  gland  is  most  pronounced  in  rodents,  insectivora,  chiroptera,  and  animals  of 
prey.  It  is  most  apparent  in  early  youth.  W'ith  the  appearance  of  the?  first  corpus  luteum  the  inter- 
stitial gland  decreases,  so  that  there  seems  to  he  a  certain  reciprocity  between  the  corpus  luteum 
and  interstitial  gland,  which,  as  stated  above,  is  derived  from  the  theca  interna  cells  of  the  atretic 
fc^licle.  Good  development  of  the  interstitial  gland  in  these  animals  is  apparently  associated  with 
good  fertility. 

In  i^n'"»»l*  that  bear  many  young  at  the  same  time  the  interstitial  gland  is  found  highly  organ- 
ised at  the  age  of  sexual  maturity,  whereas  in  animals,  like  man,  monkeys,  and  the  hoofed  animals, 
the  giand  is  found  poorly  developed.  In  the  latter  case  the  gland  is  rudimentary  at  its  l^st,  and  dis- 
appears completely  after  the  appearance  of  the  first  corpus  luteum  (Aschner). 
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the  ovary  is  manufactured  both  by  the  corpus  luteum  and  by  the  atretic  follicles. 
It  is  now  necessary  to  point  out  the  relationship  between  these  two  mechanisms 
from  a  physiologic  standpoint.  The  exact  nature  of  the  lutein  cells  of  the  corpus 
luteum  has  been  a  matter  of  much  discussion.  Some  have  regarded  them  as 
epithelial  in  origin,  others  as  derivatives  of  connective  tissue.  According  to 
Pfannenstiel,  the  lutein  cells  are  partly  epithelial  and  partly  connective  tissue 
in  structure.  By  this  theory  the  innermost  layers  of  cells  toward  the  center  of 
the  corpus  luteum  represent  a  luteal  reaction  of  the  granulosa  cells  which  develop 
from  the  original  epithehal  lining  of  the  Graafian  follicle;  while  the  outer  or 
theca  layers  represent  a  like  reaction  of  proliferating  cells  springing  from  the 
connective-tissue  envelope,  or  theca  interna.  These  last  named  elements  of  the 
corpus  luteum  were  termed  by  Pfannenstiel  "theca  lutein"  cells.  They  corre- 
spond in  the  matured  corpus  luteum  to  the  lutein,  or  interstitial  cells  of  the  atretic 
follicle. 

The  function  of  the  theca  lutein  cells  is  probably  twofold.  The  presence  of 
fat  in  the  protoplasm  and  the  rich  network  of  blood-vessels  with  which  they  are 
invested  early  suggested  that  they  supply  nutritive  material  for  the  development 
of  the  egg.  The  theory  that  they  elaborate  an  internal  secretion  is  of  compara- 
tively recent  date.  To  them  was  first  ascribed  hypothetically  a  specific  in- 
fluence on  the  sexual  impulse  and  the  development  of  the  secondary  sexual 
characters,  the  latter  theory  being  now  well  established  by  experimental  proof. 

Between  the  corpas  luteum  and  the  interstitial  gland  (i.  c,  disaggregated  interstitial  cells 
in  gland-like  mass)  an  interesting  reciprocal  relationship  has  been  pointed  out  by  Bouin  and 
Ancel,  who  have  divided  animals  into  two  groups  according  to  their  methods  of  ovulation. 
To  the  first  group  belong  those  species  in  which  ovulation  occurs  only  after  coitus,  as  in  the 
rabbit,  guinea-pig,  mouse,  and  cat.  Representatives  of  the  first  group  exliibit  a  periodic  corpus 
luteum  and  a  cori)us  luteum  of  pregnancy,  but  not  a  well-defineil  int<»rstitial  gland;  while  those 
of  the  second  group  have  a  corpus  luteum  of  pregnancy,  but  in  place  of  a  periodic  corpus  luteum 
an  interstitial  gland  (Tandler  and  Gross). 

It  has  l>een  objected  that  the  interstitial  cells,  being  of  connective-tissue  origin, 
are  not  of  the  true  endosecretory  type,  which  is  usually  epithelial  in  character. 
This  objection  is  met  by  the  fact  that  certain  other  connective-tissue  elements 
are  known  to  possess  endosecretory  power,  notably  the  suprarenal  cortex 
and  the  cells  of  Leydig.  It  has  been  demonstrated  that  the  endosecretory 
elements  exhibit  characteristic  staining  properties,  and  among  these  elements 
has  l>een  included  a  list  of  cells  of  connective-tissue  origin,  such  as  the  cells  of 
the  serosa,  the  stellate  cells  of  the  liver,  the  reticulum  of  the  blood  and  l3niiph 
apparatus,  and  the  bone-marrow  (Goldmann). 

Another  point  of  interest  is  the  manner  of  growth  of  the  interstitial  cells. 
It  is  quite  evident  that  they  develop  from  the  pre-existing  connective-tisBue 
cells  of  the  ovarian  stroma,  which  at  a  given  moment  "become  activated"  and 
take  on  the  morphologic  character  and  functional  properties  of  interstitial  cells 
(Tandler  and  Gross).     It  is  conceivable,  therefore,  that  the  undifferentiated 
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stroma  cells  of  the  ovary  have  endoset^retory  powers  which  may  be  of  value  in 
the  mafiufactiire  of  ovarian  extracts  for  therapeutic  purposes. 

An  important  phase  in  the  sit«dy  of  the  ovarian  internal  secretion  is  the  ques- 
tion of  the  selective  action  of  certain  of  the  secretory  elements.  This  part  of  the 
subject  is  at  present  ver\^  much  in  the  dark,  Fraerikel's  assertion  that  the  corpus 
luteum  regulates  the  nidation  and  early  growth  i>f  the  egg  is  tiy  no  means  luii- 
versall}^  accepted.  The  earlj^  thtK)ry  that  the  corpus  luteunn  presides  over 
menstruation  is  no  longer  tenaljlc,  some  even  liolding  that  menstruation  is  deter- 
mined l\v  the  ehitiination  of  the  corpus  luteuuL  Loch's  view  that  the  corpus 
Juteum  inhibits  oiailation  and  that  it  is  responsible  for  the  gi-owth  of  the  maternal 
placenta  is  wtU  established.  Quite  definite  is  the  evidence  that  the  interstitial 
gland  presides  over  the  develoi>metit  of  the  sei-ondarj^  sex  development,  experi- 
ments having  shown  that  the  sex  characters  remain  if  the  purely  generative 
portions  of  the  ovaries  are  excluded  liy  the  Roentgen  ray,  whereas  tliese  charac- 
t€i"8  undergo  wide  variation  after  early  castration  (Tantller  and  Gross).  There 
is  much  to  show,  on  the  other  hand,  that  the  action  c>f  the  ovarian  secretion  is 
neither  direct  nor  selective,  but  that  it  exert^s  only  a  balancing  influence  on  other 
correlated  and  more  powerful  glands,  the  activity  of  which  the  ovarian  secretion 
dischai'ges  or  supj>resses,  as  the  case  may  be. 

Clinical  manifest  a  I  ions  of  disturbances  of  the  glands  of  internal  secretion 
arc  caused  either  b>^  deficient  activity  (hypof unction)  or  by  an  abnormal  in- 
crease of  acti\*ity  (hyperf unction)  of  the  glandular  secreting  substance,  i'nder 
h>pofunction  nuist  l>e  considered  not  only  the  effects  of  tliminished  secretory 
powTr,  but  also  the  results  of  complete  destruction  or  extirpation  of  the  organ. 
In  studying  the  effects  of  the  removal  or  destruction  of  a  given  ductless  gland 
one  must  take  into  account  not  only  the  influence  of  tlie  loss  of  its  specific  secre- 
tion on  the  organism,  but  also  the  changes  wrought  in  the  other  members  of 
the  group,  the  balance  of  whose  function  has  thus  l^een  disturbed. 

Hypof  unction  of  the  Ovary. — CaMration  Before  Matvnty, — We  have  seen 
that  CiJirly  castration  prevents  normal  development  of  the  genital  system.  It 
also  produces  clianges  in  some  of  the  other  ductless  glands,  the  most  notable 
being  that  of  the  hy{x»physis,  in  which  there  takes  place  an  increase  in  the  sisse 
of  the  anterior  lol>e. 

It  is  generally  though  not  imiversally  conceded  that  this  hypei'trophy  of  the 
hypophysis  is  the  cause  of  the  skeletal  deviations  and  accumulation  of  fat  that 
characterize  the  indiviilual  of  the  eunuchoid  type. 

Nearly  all  generalizations  on  this  subject  have  l>een  from  ohservaticms  of 
castrated  mules.  In  human  l:^eings  information  on  this  subject  is  gained  chiefly 
from  a  study  of  the  eunuchs  of  the  Turkish  harems  and  horn  a  religious  sect  in 
Russia  called  the  Skopts.  It  may  l>e  saiil  that  the  iMxly  length  of  individuals 
who  have  teen  castrated  early  in  general  exceeds  that  of  the  non-castrated, 
an  observation  which  is  familiar  in  anunals  also,  as  in  the  case  of  oxen,  geldings, 
and  capons.     Tandler  and  Gross  and  others  ascribe  this  fact  to  a  delayed  ossifica- 
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tion  of  the  epiphyseal  joints,  which  produces  not  only  an  increase  in  growth,  but 
a  deviation  from  the  normal  body  proportions.  The  result  is  that  the  individual 
produced  by  early  castration  is  not,  in  general,  of  the  infantile  type,  but,  on  the 
contrary,  far  removed  from  it.  While  we  find  in  children  a  relatively  long 
trunk  and  short  extremities,  and  a  proportionately  large  skull,  with  small  face, 
we  find  in  the  castrated  a  marked  increase  in  the  length  of  the  extremities  and  a 
skull  relatively  small  in  comparison  with  the  face.  These  gross  physical  changes 
are  constantly  observed  both  in  man  and  in  animals,  and  it  is  not  sm-prising, 
therefore,  to  find  that  there  also  usually  exists  an  enlargement  of  the  sella  turcica 
due  to  hypertrophy  of  the  hypophysis.  It  is,  therefore,  seen  that  the  genital 
glands  may  bear  an  antagonistic  relationship  to  the  hypophysis,  and  that  the 
early  removal  of  the  inhibitory  influence  of  the  testis  or  ovarj^  allows  for  an 
overdevelopment  of  the  hypophysis  with  corresponding  skeletal  changes  (Novak). 

Another  characteristic  of  the  eunuch  possibly  referable  to  the  increase  of 
the  hypophysis  is  the  accumulation  of  adipose  tissue  which  is  usually  though 
not  always  present.  The  muscles  become  permeated  with  fat.  The  distribution 
of  fat  over  the  body  corresponds  to  that  of  the  condition  of  dystrophia  adiposo- 
genitalis,  i.  c,  in  the  hypogastric  region,  on  the  mons  veneris,  on  the  nates,  hips 
and  thighs,  arid  on  the  mammary  glands.  There  is  also  a  characteristic  deposit 
on  the  upper  eyelids  which  may  cause  them  to  hang  down  like  bags.  There  is  a 
deficiency  in  the  growth  of  hair. 

The  distribution  of  fat,  especially  over  the  hips  and  nates  of  the  male  castrate, 
produces  a  suggestively  feminine  appearance,  which  taken  together  with  the 
absence  of  hair  and  the  persistence  of  a  high-pitched  voice  has  led  to  the  general 
belief  that  castration  imparts  to  the  individual  characteristics  of  the  opposite 
sex.  This  is  emphatically  not  the  case.  The  deix)sition  of  fat  and  the  meager 
growth  of  hair  are  purely  the  result  of  internal  secretory  reaction.  The  high- 
pitched  voice  is  not  caused  by  a  larynx  of  female  type.  The  organ  resembles 
rather  that  of  a  child,  in  that  there  is  no  prominentia  laryngea  and  ossification  has 
not  taken  place.  'Tor  this  reason  the  voice  retains  its  childish  character  and  in 
no  way  resembles  a  woman's  voice;  it  is  a  childish  soprano  which  late  in  life 
undergoes  the  changes  in  timbre  and  tone  characteristic  of  mutation"  (Biedl). 
Apart  from  the  high  voice,  deficient  hair,  and  the  general  deposition  of  fat  the 
eunuch  does  not  approach  the  feminine  type.  The  character  of  men  castrated 
early  in  life  has  been  variously  estimated.  They  are  said,  in  general,  to  be  de- 
ficient in  the  courage,  passions',  and  aspirations  of  normal  men,  but  there  is  no 
diminution  in  intellectual  capabilities.  Some  eunuchs  have  attained  high 
positions.  Temperamentally  the  castrated  man  is  quiet  and  phlegmatic,  a 
characteristic  that  could  hardly  be  generally  ascribed  to  woman. 

It  is  important  to  emphasize  the  fact  that  early  castration  does  not  trans- 
form the  individual  into  the  heterosexual  type,  for  it  has  a  twofold  significance. 
Not  only  does  it  have  an  important  l)earing  on  the  subject  of  sex  dcterniination 
{q,  v.)j  but  it  contradicts  certain  popular  conceptions  as  to  the  after-results  of 
late  castration — a  matter  of  considerable  moment  to  the  gynecologist. 
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Information  regarcluig  the  results  of  castration  before  puberty  in  women  is 
exceedingly  meager.  From  the  few  observations  made  in  the  human  rate  and 
from  lUiimal  experimentation  it  ma\'  be  assumed  that  early  caBtration  in  wnmen  is 
folluwetl  by  lack  of  development  of  seeondary  sexual  characters  including  the 
breast^s,  and  that  the  skeletal  changes  resemljle  those  of  the  male  castrate. 

Castration  After  Maturity. — Whereas  the  effects  of  castration  before  puberty 
have  been  studied  chiefly  in  men,  the  opportunity  for  observing  the  results  nf 
late  castration  is  liest  atfurded  in  women,  in  whom  the  of)eration  for  removal  of 
the  internal  genital  organs  is  frequently  required. 

From  a  physiobgico-chemical  standpctint  the  influence  of  eai^tration  after 
maturity  has  been  extensively  studied,  but  at  the  present  time  no  veiy  important 
result.s  have  been  gidned,  Schickele  has  observed  an  increase  in  the  arterial 
tension  at  the  natural  menopause  and  regards  the  effect  as  due  to  the  loss  of  the 
depres^sor  influence  of  the  ovarian  secretion.  His  observations  have  not  been 
confirmed. 

Variations  in  sugar  assimiktion^  coagulation  time  of  the  blood,  blood-picture, 
chemical  composition  of  the  blood,  reaction  to  drugs,  etc,  have  l)een  descrilied, 
but  cannot  l^  detailed  here,  as  in  om*  present  state  of  knowledge  they  ai'e  of 
minor  im|>ortance  to  the  practical  gj^necrjlogist.  It  is  probable  that  many  of 
these  changes  are  the  i*esult  of  disturbing  the  balance  of  the  other  ductless  glands, 
and  that  the  abnornmlitiesare  jiroduced  by  the  internal  secretion  of  organs  whose 
influence  on  the  general  metabolism  is  more  powerful  than  tliat  of  the  ovarjr. 

From  clinical  observations  it  may  be  said  that  late  castration  in  women 
has  comparatively  Uttle  effect  and  that  it  does  not  entail  tlie  profound  mental 
and  physical  change  in  the  organism  of  the  individual  that  was  formerly  supposed. 
Concerning  this  suliject  much  will  be  said  throughout  this  work  (see  especially 
section  on  Neurology),  One  of  the  popular  misconceptions  regarding  the  results 
of  oophorectomy  is  that  certain  featuics  of  the  male  tyi>e  may  be  acquired,  such 
as  a  deepening  of  the  voice,  increase  of  facial  hair,  coarsening  of  the  skin,  and  a 
general  assumption  of  the  masculine  character.  Such  ideas  have  doubtless  been 
derived  by  reasoning  from  a  reverse  analogj^  to  eunuchs.  It  has  l:>een  pointed 
out  above  that  even  after  castration  t^efore  matmity  there  is  not  the  slightest 
evidence  of  a  transformation  to  the  type  of  tlic  opposite  sex.  This  is  seen  not 
only  in  human  L>eing8.  but  in  animals,  and  it  may  be  definitely  stated  that  after 
early  castration  the  males  of  no  si>ecies  f>ecome  feminine  in  type,  nor  do  the 
fenmles  become  masculine.  If  tliis  fact  is  true  after  early  castration  it  must 
certainly  hold  good  after  late  castration  when  the  organism  has  been  permanently 
established  ^x>th  const itutiona.]Iy  and  by  habit. 

Another  exaggerated  idea  regarding  late  castration  relates  to  the  accumula- 
tion of  fat.  There  is  no  doubt  that  there  exists  a  certain  relationship  betwf^en 
adi|X>sity  and  genital  deficiency.  This  is  seen  in  the  results  of  early  castration 
and  in  certain  internal  ghuif lular  diseases  which  are  attended  with  lack  of 
development  or  atrtiphj^  of  the  reproductive  organs.     In  some  instances  where 
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functional  amenorrhea  appears  in  a  previously  normal  woman  there  ensues  an 
abnormal  accumulation  of  fat,  though  in  these  cases  there  is  usually  a  pluri- 
glandular involvement.  A  noticeably  large  percentage  of  sterile  women  are  fat. 
Much  is  said  of  the  increase  of  fat  in  women  who  have  reached  the  menopause, 
but  this  statement  has  undoubtedly  been  much  exaggerated.  Women  who  are 
destined  to  become  fat  usually  begin  to  increase  in  weight  long  before  the  meno- 
pause, and  often  reach  their  maximum  before  menstruation  ceases.  Often  the 
increase  after  the  menopause  is  only  apparent,  for  at  that  time  the  external 
tissues  lose  their  firm  contour  and  the  fat  settles  into  irregular  and  baggy  folds, 
giving  the  impression  of  increase  in  size,  though  there  may  be  no  increase  in 
weight. 

In  like  manner  the  increase  of  fat  after  removal  of  the  ovaries  in  adult  women 
has  been  very  greatly  overstated,  as  any  experienced  gynecologic  siu-geon  will 
testify.  As  a  result  of  our  personal  experience  we  are  able  confidently  to  assert 
that  castration  of  matured  women  is  not  ordinarily  followed  by  a  greater  tendency 
to  adiposity  than  is  any  other  operation,  though  it  may  happen  in  rare  cases. 

The  abnormal  accumulation  of  fat  that  follows  early  castration  is  undoubtedly 
due  to  resultant  changes  in  some  other  part  of  the  internal  glandular  system, 
probably  in  the  hypophysis.  When  castration  takes  place  during  full  maturity 
the  other  glands  of  internal  secretion  are  little  affected,  so  that  symptoms  of  dis- 
turbance are  usually  slight  and  transitory  and  often  do  not  occur  at  all. 

A  similar  difiference  between  early  and  late  castration  is  seen  in  the  matter 
of  the  sexual  impulse.  In  males  who  have  been  castrated  before  puberty  sexual 
instinct  is  absent.  When  castration  is  performed  after  maturity  libido  is  re- 
tained for  a  long  time  and  copulation  is  possible,  with  ejaculation  of  the  prostatic 
fluid. 

In  females  early  removal  of  the  ovaries  would  undoubtedly  be  followed  by 
complete  absence  of  the  sexual  instinct.  After  oophorectomy  in  matured  women 
who  have  experienced  intercourse  and  in  whom  the  libido  has  been  normally 
awakened  the  sexual  impulse  in  the  majorty  of  cases  is  retained  for  a  number  of 
years,  though  its  duration  is  probably  not  as  long  as  in  normal  women.  It  is 
not  infrequently  noted  that  late  castration  may  produce  for  a  time  at  least  an 
actual  increase  of  the  libido.  In  our  own  record  of  cases  a  number  of  women 
have  reported  that  the  sexual  impulse  became  somewhat  less  constant,  but,  on 
the  other  hand,  more  spasmodic  and  intense. 

In  the  section  on  the  relation  of  gynecology  to  sex  it  will  be  seen  that  in  many 
normal  women  the  libido  is  not  awakened  l)efore  sexual  experience  occurs,  and 
then  only  gradually.  It  would  be  interesting  and  in  many  instances  important 
to  know  if  after  the  castration  of  a  matured  woman  this  awakening  of  the  sexual 
impulse  would  take  place  as  under  normal  conditions.  So  far  as  we  can  discover 
no  observations  on  this  point  have  been  recorded. 

From  the  foregoing  the  conclusion  must  be  drawn  that  the  sexual  impulse 
after  maturity  is  by  no  means  exclusively  dependent  on  the  presence  of  the  genital 
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glands.  This  dependence  must  be  sought  undoubtedly  in  the  influence  of  other 
glands  of  internal  secretion,  a  subject  of  the  deepest  sigcnificance  which  has  not 
yet  been  elaborated.  It  has  already  been  nuggested  (C'ushin^,  Falta,  and  others) 
that  the  Freudian  theor}-,  which  pc>t?tuktes  an  ejionnou:^  influence  of  the  liljido 
in  subconscious  human  motivation,  may  be  explained  on  the  basis  of  the  internal 
secretions*  It  is  entirely  probable  that  many  if  not  all  the  endocrine  glands,  in 
addition  to  their  other  physiologic  properties,  possess  directly  or  indiiectly 
eex-ini pelhng  a 1 1  r i bu t  es. 

The  most  definite  results  of  late  castration  in  women  are  manifested  by 
atrophy  of  the  genital  s\  stem  and  by  certain  teiiiporai'v  vas43motor  disturl»ances. 
The  subject  of  ptjstoperative  atrophy  is  mentioned  below,  and  is  again  fully  dis- 
cussed in  th^  special  section  on  Genital  Atrophy  (q,  t\).  The  suliject  of  the  vaso* 
motor  symptoms  following  o(>phoreetomy  is  elaborated  in  the  section  on  the 
Relationship  of  GjTiecolog}^  to  Neurology. 

InfantiKsm. — The  relationship  l>etwecn  early  hypof unction  of  the  ovaries 
and  h>*pophisia  or  infantilism  is  a  subject  about  which  there  is  much  doubt. 
It  is  probable  that  most  cases  of  infantilism  are  the  result  of  some  other  t-ause 
than  primar}^  ovariiin  deficiency.     (See  also  section  on  Infantilism  and  Sterility.) 


Infant  ili'^m  rplatet*  t^  iirr^stod  development  of  various  \yiLr\8  of  the  btxly,  jind  miiy  niarkifc«t 
itself  universiilly  in  all  pnrt.H  t>f  the  btxly  f infant ilismiLs  universnliH)  or  it  may  appear  only 
loc»lly  Unfat)tili3niiL'f  pMrtiiiliH).  The  manifestHtir>ruH  of  thr*  ctindition  in  which  we  are  par- 
ticularly interest**!  are  those  that  are  seen  in  conni'etion  with  the  abdominal  and  p<4vic  organs 
and  with  the  external  female  genitaL*,  for  some  of  them  are  of  great  clinical  importance  to  the 
surgeon.  8ome  of  the  familiar  stigmata  of  the  infantilp  ur  h\i)oi>lastic  condition  in  thf3  abdo- 
men are  ent^ropU^iH,  abnormal  mobility  of  etHMmi  anil  r^igtnoid,  prolsif)^^'  of  the  kidney,  pelvic 
kidney,  sliort  appr-ndicukxivarian  ligaments  fnnnfl-shupfxi  appen<lix,  etc.  In  the  pelvis  thcrt^ 
are  the  congenital  or  developmental  uterine  malfwsit  100^5  of  retroflexion,  acute  anteHexion,  ante- 
flexion with  retrocession,  and  procidentia,  all  of  which  may  caune  clinical  symptoiiw.  In 
atjdition  U>  this  lire  the  anomalies  dup  to  the  failure  of  comidcte  union  of  the  Mullerian  duetn, 
caii><ing  the  various  forras  of  uterus  didelphv>- and  atresia,  stjmc  of  which  may  rcj^ull  in  serious 
surgical  complieation.s.  It  was  formerly  suppotieil  that  thes^e  manifest  at  ioiL*?  of  infantUisni  were 
due  to  a  <leficiput  development  of  the  ovarj'  from  the  fact  thai  the  ovar\'  m  sometimes  found 
hypopla^lic.  The  present  thtM>ry  ih  that  the  local  stigmata  of  infantilism,  such  as  are  seen  in 
the  genitalia,  are  merely  manifest  at  ions  of  a  general  "hyimplastic  constitution,"  and  that  hypo- 
plasia of  theovarj',  wlien  it  occurs,  is  only  an  incident  antl  m»t  a  cause  <if  the  general  condition. 
Iij  the  great  maiority  of  thi^tie  caiies  the  uteru^s  is  dlst imily  infantile,  but  the  ovurit^  urc  either 
normal  or  actually  larger  than  nonnal  (excluding  the  occurrence  of  cystic  degetierati'^i  or 
thickened  albiiginca  I . 

It  is  sufficiently  evident,  thercforet  tlmt  infantilism  is  not  neecs^iarily  due  to  ovarian 
deficiency-  On  the  other  hanri,  full  development  of  the  secondary  cliaracters  may  occur  even 
in  the  coniplete  absence  of  the  ovaries.  This  is  most  commonly  observed  in  casc,'^  of  deficient 
union  of  the  Miillerian  fluets  in  which,  according  to  Burrage,  the  ovaries  arc  completely  absent 
in  IS  per  cent. 

In  cat*esof  absence  of  the  vagina  the  ovaries  are  sometimesiHther  absent  or  ^jnly  rudinuMitiiry. 
Many  of  theisf?  women  are  in  every  other  way  fully  develo|>efl  sexually  ami  ure  sought  in  mar- 
riage; h^ice,  the  not  infrequent  necessity  of  the  operation  for  making  an  lu-tilicial  vagina. 

.4 /ropfc^**— Although  up  to  the  titne  of  pul)erty  the  ovaries  seem  to  have 
l)Ut  moderate  local  i>r  constitutional  effect,  we  find  definite  evidence  to  show 
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that  during  the  child-bearing  and  menstrual  period  of  life  the  ovaries  not  only 
exercise  a  distinct  trophic  influence  over  the  uterus  and  external  genitals,  but 
they  seem  to  play  a  certain  more  or  less  important  part  in  the  general  chem- 
istry of  the  organism.  This  is  best  seen  in  the  atrophy  of  the  uterus  and  ex- 
ternal genitals,  which  takes  place  when  the  ovaries  become  atrophied  or  are 
removed  after  attaining  the  period  of  full  maturity.  When  atrophy  of  the 
ovary  takes  place  the  organ  becomes  shrunken  in  size,  the  follicles  cease  to 
ripen,  and  degenerative  changes  appear  in  the  folhcle  apparatus.  The  condi- 
tion when  complete  is  manifested  by  amenorrhea.  The  uterus  becomes  small 
and  flaccid,  the  cervix  is  shrunken  and  flattened.  The  labia  become  less  full 
and  rounded,  the  minora  are  slender  and  less  prominent,  and,  finally,  disappear 
entirely.  The  vaginal  and  vulvar  mucous  membrane  is  pale,  inelastic,  and 
contracted,  and  may  give  rise  to  most  distressing  symptoms.  Physiologically, 
ovarian  deficiency  appears  at  the  menopause  and  during  lactation. 

According  to  Thorn,  lactation-atrophy  of  the  ovaries  with  secondary  atrophy 
of  the  uterus  is  a  constant  phenomenon  in  nursing  women.  Frankel  describes 
it  as  appearing  during  the  third  month  after  childbirth,  and  as  disappearing 
in  the  seventh  month  even  if  the  mother  continues  to  nurse.  Foges  has  shown 
that  this  atrophy  is  due  to  a  cessation  of  the  function  of  the  ovaries  and  not  to 
the  nursing  of  the  mother. 

Pathologic  ovarian  deficiency,  as  indicated  by  secondary  atrophy  of  the 
other  genitals,  is  said  to  follow  local  pelvic  conditions  of  inflammation  and 
tumor  formation,  but  this  is  rare,  for  in  most  cases  the  ovarian  tissue  con- 
tinues to  functionate  even  though  only  a  very  small  portion  is  left  by  the  dis- 
ease. Ovarian  atrophy  sometimes  follows  infectious  and  constitutional  dis- 
eases, such  as  scarlet  fever,  articular  rheumatism,  diseases  of  the  thyroid, 
anemias,  paralyses j  etc.     (See  section  on  Genital  Atrophy.) 

Functional  Amenorrhea. — The  amenorrhea,  or  oligomenorrhea,  that  is 
seen  in  fully  developed  women,  who  have  previously  menstruated  normally, 
is  accounted  for  as  a  result  of  functional  ovarian  deficiency,  a  theory  that 
finds  strong  confirmation  in  the  almost  immediate  beneficial  effect  which 
ovarian  extract  usually  has  on  these  cases. 

Bumam  describes  an  ovarian  deficiency  which  manifests  itself  in  women 
of  the  fourth  decade  of  life  by  lassitude,  depression,  and  general  ineffectiveness, 
a  condition  which  he  has  been  able  greatly  to  benefit  by  the  administration 
of  large  doses  of  corpus  luteum  extract. 

How  far  sterility  and  dysmenorrhea  are  caused  by  hypofunction  of  the 
ovaries  has  not  been  determined.  Ovarian  extract  occasionally  influences  these 
conditions,  as  shown  by  the  most  recent  observ^ations  of  the  author. 

Hyperfunction  of  the  Ovary. — Our  f)rcsent  knowledge  of  the  influence  of 
hypersecretion  of  the  ovary  is  verj'  theoretic  and  not  sufficiently  well  founded 
on  scientific  facts.  Abnormal  activity  of  the  gland  is  supposed  to  be  mani- 
fested by  menorrhagias  and  possibly  by  premature  sexual  development  and 
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overfertility.  From  a  clinical  standpoint,  the  most  important  phase  of  the 
question  is  that  which  apphes  to  tho,se  cases  of  uterine  bleeding  which  cannot 
be  satisfactorily  explained  on  an  ai^atomic  ba.sis.  This  includes  cases  even 
when  certain  demonstralile  imatijiuic  changes  are  associatetl  with  the  bleed- 
ing, such  as  niyoniata,  chronic  endometritis,  glandular  hypertrophy,  chronic 
metritis  (increase  of  connecti%'e  tissue),  chronic  ociphoritis,  small  c}^tic  de- 
generation of  the  ovaries,  etc.^ 

It  also  includes  those  baffling  cases  of  so-called  uterine  insufficiency  in 
which  there  is  severe  menorrhagia  without  macroscopic  or  microscopic  change 
in  the  tissues  of  uterus  or  adnexa. 

»  Sciiickelc  and  Kdlrr,  in  un  iirtide  l.Art'h.  f,  Gyii,»  1012.  Bd.  95.  Heft  3)  en  titled  'On  Soh?ji1]ccI 
Chronii-  Meirili*!  and  Small  Cystic  Denpiif  ruticm  of  the(Jvaries;  Their  Re  lation  to  Ulf^rine  Bh^ediiig/* 
have  auftpk'iuented  their  work  on  ihf;  rL'latioiishi(>  of  the  Klandiular  changt's  of  the  oudonif^triijin  to 
uterine  hlei?ding.  Theijt*  invcstiKntors  undtvrlook  to  verify  the  thvory  of  Theilhabor  that  the  bleeding 
from  casi?s  of  ulprinc  insuffi^ienry  iti  due  to  an  abiionnal  di^projxirtiun  Ix^tween  th<^  conneotive  ti^suft 
and  mu»dt*-fiy>ers  of  the  iiti?rine  wall.  In  a  verj'  bhorirju;^  pierp  of  work  they  took  seetious  froiiii  the 
mj'onietrinni  of  it  eon^idrrali>k*  nunx}>er  of  extirpated  uteri.  The  srrtions  were  !^,tain<Hi  by  the  Van 
Giejton  mc^thod  and  projeeted  on  nvillimeter  patn-r*  on  which  drawings  were  made  of  the  eoimertive 
tJMsue.  Ill  ihis  way  a  fairly  iiccurate  oalculjition  wa8  madt*  of  the  amount  of  eonnertive  tiasue  rela- 
tiv^e  to  th«  museular  fil»orK-  Their  cikk*ulatioiii;  1«k1  them  to  t^onelude  that  uterine  heniorrhaRes  had 
notLing  to  do  with  the  anjoiint  of  eonneclive  tissue  in  the  mj'ometriuui.  Heniorrhagei*  naay  oecur 
with  an  ajssociated  hypertrophy  of  tlie  conneftivp  tissue,  or  Ihey  may  occur  with  a  perfectly  normal 
amount  of  connecli\e  tissue.  On  the  other  hand,  aluionnal  bleeding  may  be  entirely  abaf^iit  in 
ai>«kx'Jation  with  grfat  overgrowth  of  the  conmnHive  tii^sue. 

The  same  two  investigators  studied  the  ovaries  of  7  eaaey  of  uterinp  inj^ufficiency  in  whieh  the 
ut4?nis  and  adnexu  had  been  t'Xtirpated,  tiiid  found  no  ehiiriiet'^rit^tir^  anat^jmie  rhangew  in  the  follieles, 
connective  tissue,  bl»XMl-vesw?li^,  ur  alhugineu,  to  which  abnormsil  ut<mne  l>le<»diiiK  eould  be  lussigned 
a?  a  caujje. 

The  careful  studiej*  of  Sehie kele  and  Keller  of  the  relationship  between  endometrium,  myonu*- 
trium.  and  ovaries,  with  abiionimJ  uterine  bleeding,  are  worthy  of  especial  at lentiori.  Their  general 
eoDcluaions  may  he  summed  up  wi  foUow^si.* 

The  idea  that  bleeding  and  leukorrhea  are  cardimd  ^yniptomB  of  >fr>colled  endometritii*  ««lund 
hjipertrophy)  must  in  the  future  1.>p  modified.  It  is  well  e»stal>lished  that  severe  heiuorrluiges  nniy 
take  xilaee  both  durinK  and  out^side  of  meuHtruation  without  the  shghtest  change  in  the  endometrial 
glands ;  on  the  other  hand,  Tiuirkttl  eonditiouri  of  inland  liyfK'rphwia  may  exist  without  tmy  abooriiml 
bleeding.  There  can,  therefore,  he  no  ej?!*ential  connection  between  abnormal  uterine  bleeding  and 
cbangei!  in  the  endometrial  glands.  Although  uterine  bleeding  and  gland  hyperplasia  may  exist  at 
the  «*ame  tinje*  there  b  no  reason  for  deelaring  that  the  iileeding  is  eaustnl  by  the  glandular  condition. 
There  is  no  anatomic  characteristic  change  in  the  mucous  membrane,  which,  as  such,  calls  forth 
hemorrhage  or  leukorrhea. 

The  Hanie  thing  rnay  be  said  with  regard  to  .so-eulled  chronic  metritis  (increase  of  eanneetivc 
tissue).  There  is,  as  a  matter  of  fact,  a  true  metrititfi,  which  dependis  for  its  ori^n  on  Ijiieteriid  infec- 
tion, and  which  on  healing  develops*  certain  anaiomie  rhanges,  but  we  have  no  proof  how  oftetv  ttiia 
form  oerurs,  what  it-s  anatomic  characteristics  are,  and  whether  there  pxi.sits  any  connection  l>i?tween 
it  and  uterine  bleeding.  Hyperplasia  of  the  connective  tiHSue  cannot  be  looked  on  as  an  expresvsion 
of  .^uch  a  chronic  metritis?  any  more  tlum  ean  the  dilatation  of  the  blood-vesHcl^,  whieh  la  also  present. 

It  i*  eertiiin  that  a  hyperplasia  of  tb*^  uterine  conueetive  lismie  tioes  not  iic^^ejiHarily  produce 
abnornml  bleeding.  If  there  were  any  j*uch  connection  betwinm  the  two,  we  should  have  almorniial 
bleeding  with  ever>'  case  of  coTmeetive-tiH.s\je  hyperrjUt-nia,  and  the  greater  the  hyperpla.«^ia,  the  more 
int^ns*"  would  be  the  hloeding.  This  is  not  the  case.  Those  cases  itn  which,  in  J*pile  of  a  normal 
amount  of  connective  ti^.-iue.  and,  therefore,  well-developed  mus*culature,  intense  hemorrhages  occur, 
make  it  Rtill  clearer  that  the  real  etiologir  faelv>r  U  i^nruetliing  diflferent  and  mor<*  important* 

Kverj'thing  forci'S  us  to  the  conclusion  that  the  causes  of  abnonoal  uterine  bleeding  mu»t  be 
ijought  elsewhere  than  in  the  anatomic  change.H  of  the  uterun.  We  luitundly  turn  next  to  the  ovary 
as  the  organ  which  would  be  most  likely  to  inRuence  the  uterus.  In  the  ovary  anatomic  changes  can 
be  demoastrated  which  may  occur  simultaneously  with  a tjT'ic  uterine  bleeding.  However,  it  is  an 
established  fact  that  thej^e  same  alypie  bleedingH  may  take  phiep  without  any  demonstrable  anat*)mie 
change  in  the  ovarip**.  This  fact  leaves  the  significance  of  the  a  bo  !,*>  mentioned  cbangtfs  of  the  ovaries 
in  a  veri'^  uncertain  h'ght.  We  do  not  even  know  whether  the  functional  processes  in  the  ovary  ejtpreaa 
themnelvc*  in  it5  anatomic  structure:  whether  any  anatomic  changea  of  the  ovaricH  fitgnify  the  outer 
ti^n  of  functional  distiirfmnces.  Under  such  conditions  the  reputed  siguificance  of  chronic  oophoritia 
or  of  small  cy.*itic  degeneration  fall"*  to  the  ground.  We  have  at  present  no  clue  by  which  we  can 
judge  the  function  of  the  ovary  by  its  anatomic  appearance. 


i 


58 


GYNECOLOGY 


The  belief  that  most  uterine  bleeding  is  the  result  of  a  hj^x^rsecretion  of  the 
ovary  is  based  on  the  thwjry  of  interrelationship  Ix'tween  ovarian  secretion  and 
menstruation  J  the  course  of  reasoning  beting  as  follows: 

T\w  fmiotion.s  of  the  iitfms  iire  under  t!ie  control  of  tlic*  ovarifw.  for  without  the  ovarii 
there  is  mi  tnit*  incnstriiatioii.  During  ruoiiHtruaiittn  tlie  hi <xni- vessels  of  the  uterus,  and 
esperially  of  the  rndonietriump  are  always  «lilatc<l  and  the  normal  menstrual  blood  is  uncoa^- 
lable.  It  Ls  suppoBed,  therefore,  that,  thert*  is  taanufacturtni  in  the  ovaries  as  an  intertuil 
seeretion  a  substance  which  passes  ovpr  into  the  uteru.s  in  the  blooiit  and  vshieh^  when  enough  of 
it  has  accumulated,  prcMhices  the  phenomenon  of  tuen-struation  by  dilating  the  capillarie?-^  of  the 
endoiHetriitrn  and  reducing  the  coag^ulabiUty  of  the  blood. 

The  substance  (probably  by  cliemical  influence)  act^*  on  the  walLi  at  the  Muiall  bloml-vessel.'^ 
of  the  eTviiometrium,  cau.^ing  a  hyaline  change  which  makes  them  more  permeable  for  the 
passjige  of  the  blo4xL  The  men.strual  bleeding  sto|>s  when  the  active  substauce  which  eausea 
dilatation  of  the  blocjd -vessels  and  non-L'oagulability  of  the  bloml  is  elitninatefl  by  tlie  How. 
The  oviu-ieK  continue  to  manufneture  the  substance,  which  in  tuni  continues  to  flow  over  into 
the  uterus  until  enough  in  ac<'iniudate<l  to  protluce  again  the  menstrual  diseharge.  By  thb 
theory,  lherefor(\  ahnoniial  uterine  bliH'<ling  is  easily  explained  by  the  storage  in  the  uterus  of 
an  excesnive  amount  of  tjvarian  s*'cretion. 

This  theory  is  tiot  without  scientific  substimtiation.  Of  very  great  interest  are  the  experi- 
irients  of  Schickele  on  the  influence  of  uterine  and  ovarian  extracts  on  the  time  eoaguLability 
of  the  bliHjd,  He  made  extracts  of  the  ut*aiLs,  eudometriura,  ami  ovaries  that  had  b(X*n  reinove<l 
for  various  caujses  at  mirgical  operation**,  and,  adding  them  to  combinations  of  ammal  blood- 
serum  and  pla^snia,  obsc^rvetl  the  changes  in  the  time  of  coagulation  as  eonipared  with  uormal 
controls.  From  the.m'  investigation?'  he  provetl  that  extracts  of  the  uterus  and  ovaries^  delay  the 
cottgiilation.  In  thone  cas<\s  where  the  extract,s  were  made  fmm  organs  in  which  abnormal 
bleeding  had  not  existwl  he  f^jund  that  the  ovarian  extraet  causetl  a  giealer  delay  than  did  that 
from  the  uteru.s.  In  those  Ciuses  where  there  had  been  severe  menorrhagia  or  other  henior- 
rhagojit,  the  ellfect  of  the  utt?rine  extract  was  more  powerful  than  that  of  the  ovaritis.  More- 
over, he  stiowed  in  thes*:*  casein  that  the  extract  from  the  endometrium  was  more  powerful  than 
that  from  the  myometrium. 

The  general  eonelusion  was  that  extracts  from  organs  in  which  the  men><truatinn  had  been 
imduly  |jrolunge<i  caused  a  greater  delay  in  blood  coaguktion  than  did  the  extracts  from  organs 
where  menstruation  had  been  noruiiiL 

The  conelusion  from  the  foregoing  is  that  in  the  ovaries  is  produced  a  sub- 
stance that  18  passed  over  to  and  stored  in  the  uterus  and  endonietrium,  which 
has  the  pt>wer  of  loeal  dilatation  of  the  blood-vessels  and  of  delajdng  or  pre- 
venting the  eijagulation  of  the  blood.  Hyperf unction  of  the  ovary  causes  an 
oversupply  of  secretion,  and  thus  brings  about  increased  or  prolonged  men- 
strua! flow. 

Ovulation  and  Menstniation. — It  has  long  been  a  mtx^ted  question  as  to 
whether  a  tiefinite  relationship  exists  between  the  time  of  ovulation  and  men- 
struation. Observations  on  this  point  vary  considerably  in  the  study  of  the 
human  ovar>^  chiefly  on  account  of  the  difHeulty  in  cletennining  the  exact  age 
of  the  eorpu«  luteiim. 


In  order  t«  facilitate  the  accumulation  of  evidence  on  this  subject  Frank  ha^s  epitomized 
his  o\ivTi  wifrk  and  that  of  others  in  an  excellent  description  of  the  macroscopic  and  microscopic 
apptMU-ance  of  the  eoi-jius  luteum  in  itH  various  stage.s.  The  render  is  referrcxl  to  this  article 
for    the   micxoHcopic   details  (Surgery.  Gynecology,  and   Obstetrics,  Nov.,  1914).      In  this 


RELATIONSHIP    OF    OTNErOLOCY    TO    THE    GEXERAL    ORGANISM  59 

review  the  life  of  the  corpus  luteum  la  tlivide<l  into  four  stages,  the  macTOscopie  appearances 
of  which  an"  herewith  jB;iven  verbatim  in  order  tii  aid  the  iiperator  who  wi.shei^  to  make  a  series 
of  observations  of  hk  own: 

(a)  PfotiUrative  PfHoit. — Macro.^copicaihj,  immediately  after  ovulation  the  ru[)Lurcd 
foHicle  api>ear»  :us  a  small,  Ihieeid,  collap^tnl  vesicle.  This  lack  of  proiuinenee  lUL'counts  for  the 
fact  that  numeroiLs  investigat.<»rs  have  overlooked  tiio  earUent  Htage.  Confusion  htus  also 
arisi'n  from  the  gross  and  also  microscopic  reaenibUiiice  t»f  the  atretic  follidca  to  early  corpora 
iutea. 

(6)  VascuUirimtion, — Macrmcopicali!/,  the  corpus  luleuui  appeiu*s  as  a  typical  bluish-rrd 
prominence  on  the  surface  of  the  ovary.  It  U  indisstinj^uishable  from  the  later  stages.  Un 
cross-section  more  oftiin  than  at  a  later  period  the  central  coagulum  is  fluid  or  jeQy-like  in 
consistence  and  it^  cent4»r  may  be  freed  from  hliKxl,  but  no  absolute  dliigMo^itic  value  can  be 
acf5onied  to  thesip  tlifferencf's. 

(r)  Period  of  RifM-mss. — MacroscopicaUyf  the  external  appearance  does  not  differ  from  that 
of  the  just  vascularized  coq>ii'^  hiteum.  On  cross-eection,  especially  toward  the  end  of  tiiis 
stJige,  the  central  coagulum  may  \w  hrraer,  ami  a  well-defined  yellow ii+h-brown  crenat«d  margin 
(tlie  lutein  edge)  may  surround  the  clot.  Not  infrequently  the  center  of  the  corpus  luteura  is 
c>*8tic. 

(d)  period  af  Hsgrejtsion.—Macroscopicailif^  the  corpus  luteum  lociks  paler.  On  cross-sec- 
tion the  cj?ntrum  i^  more  solid  and  colorless;  instead  of  this»  the  center  may  remain  cystic*  The 
crenated  margin  i.s  of  bripht4?r  yellow  color,  broad,  and  well  defined. 

It)  C&rpus  Lutenmof  PregHarny. — lUticroscopicaUy^  it  is  oft«n  larger  than  the  corpus  luteum 
of  menstruation;  but  it  cannot  be  diflerentiated  from  it  with  any  degree  (jf  certainty. 

Though  a  tiefinite  time  relation  Ijetween  ovulation  and  menstruation  h  no 
longer  disputed,  the  exact  period  of  the  relationship  has  not  yet  been  deter- 
mined, \'arious  estimates  have  been  made,  but,  according  to  Frank,  we  are 
justifieil  in  the  present  state  of  our  knowledj^e  in  ''concludinK  merely  that  ovu- 
lation follows  menstruation  and  that  the  fertilize<l  ovum  (impregnation)  dates 
from  before  the  missed  period." 

There  is  evidenee  to  show  that  impregnation  usually  dates  from  within  the 
first  week  following  menstruation,  and  that  the  optimum  time  for  fertilization 
is  immediately  after  the  menstrua!  period. 

Meyer  and  Ruge  have  described  the  relationship  between  ovulation  and 
menstruation  as  follows: 

**In  the  2>Mlay  cycle  of  menstruation  the  ripening  of  the  follicle  probably  comes  after 
menstruation  on  about  the  eiKhth  day  from  its  beginning,  if  not  cJurioiK  the  tiine  of  meuHtrua- 
tion  itself.  The  brjtrinning  of  lolein  formatiim  is  the  second  week;  tfien  the  heniorrhaKe  fol- 
lows in  the  six-ond  half  of  the  third  and  in  the  fourth  week.  The  height  of  the  liemorrhage  Tol- 
lotv*s  in  the  second  half  of  the  third  and  in  th*'  ftjurth  wei^k.  The  heijijht  of  the  hemorrhage  is 
immediately  preccniing  menstruation.  During  the  kitter  reeression  besiiis  antl  hists  about 
fourte<»n  days.  The  normal  siMiuencc  is  tht*n  as  f(»llows:  Jirsl,  the  hypertonic  ntage  of  the  corpus 
luteimi  during  the  interval;  the  ntaffe  of  vartculariiation  of  tiw  coq>us  luteum  at  the  begiiming 
of  the  premenstrual  phiu^e;  hemorrhage  of  the  corpus  luteum  in  the  advanced  premenstrmal 
phase;  the  high  point  of  hemorrhiige  of  the  mucosa  and  of  the  corpus*  luteum  shortly  beftjre 
menstruntifjn;  and  the  regn"essioo  during  ami  after  th*^  i^iimv,  During  pregnancy  the  corpus 
lut>euiD  remains  at  the  high  point  of  ita  hemorrhagic  state.*' 

The  prevailing  theory  that  there  exists  a  definite  time  relationship  between 
OAiilation  and  menstruation  has  been  upset  somewhat  by  the  investigations  of 
Leopold  and  Ravaiio.  Their  conclusions  may  best  l>e  presented  in  the  following 
quotation  from  Biedl: 
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"Menstruation,  that  is,  the  periodic  emission  of  blood  by  the  uterine  mucous  membranes, 
depends  upon  the  presence  of  the  ovaries  and  the  development  of  the  uterine  mucosa,  and  not 
solely  upon  the  bursting  of  a  Graafian  vesicle.  In  the  greater  number  of  instances  there  is, 
both  before  and  during  the  bursting  of  the  vesicle,  a  determination  of  blood  to  the  ovary.  This 
is,  in  all  probability,  the  reason  why  ovulation  and  menstruation  are  frequently  coincident. 
Ovulation  may  take  place  in  accordance  with  a  specific  periodic  cyclic  process,  or  its  occurrence 
may  be  irregular;  as  a  general  rule,  however,  its  periodicity  coincides  with  that  of  menstruation. 

"In  more  than  a  third  of  instances  ovulation  and  menstruation  are  not  simultaneous. 
Ovulation  may  take  place  at  any  time,  and  is  not  necessarily  accompanied  by  uterine  bleeding. 
This  fact  makes  it  appear  extremely  probable  that  conception  also  can  occur  al  any  time. 

"  Menstruation  may  take  place  without  ovulation.  At  the  period  when  the  ovaries  undei^ 
senile  involution  they  sometimes  contain  normal  Graafian  follicles  and  corpora  lutea,  which 
seems  to  show  that  the  process  of  ovulation  may  outlast  that  of  menstruation. 

"It  is  evident  from  the  above  statements  that  Frankel's  theory  of  the  dependence  of  men- 
struation upon  ovulation  and  upon  the  internal  secretory  function  of  the  corpus  luteum  is 
untenable." 

In  view  of  the  foregoing  contradictory  opinions  on  the  part  of  the  highest 
authorities  definite  conclusions  on  this  important  subject  must  for  the  present  be 
held  in  abeyance. 

Ovarian  Transplantation. — Perhaps  the  most  striking  evidence  that  the  ovary 
is  an  organ  of  internal  secretion  is  seen  in  the  effects  produced  by  implantation 
and  transplantation  of  ovarian  tissue.  By  these  experiments  the  ovarian  in- 
fluence by  direct  nerve  connection  is  excluded,  and  it  is  clearly  established  that 
the  ovary  secretes  a  substance  that  acts  chemically  on  distant  organs  through  the 
agency  of  the  blood-stream. 

Experimentation  has  shown  that  in  young  castrated  animals  the  genitalia 
may  be  made  to  develop  normally  at  the  time  of  maturity  if  ovarian  tissue  is 
implanted  under  the  skin.  In  female  baboons,  a  species  which  exhibits  a  men- 
strual function  similar  to  that  of  the  human  female,  menstruation  may  be  pre- 
served after  extirpation  of  the  ovaries  by  transplanting  the  glands  to  various 
parts  of  the  body.  Experiments  such  as  these  are  conclusive  proof  of  the  chemical 
influence  of  the  ovarian  secretion.  Much  work  has  \)een  done  in  the  transplant- 
ing of  ovaries,  and  reports  var>'^  considerably  as  to  the  anatomic  fate  of  the  trans- 
planted tissue.  Conclusions  from  the  reports  of  others  and  from  our  own 
observations  show  that  an  ovarian  graft,  if  it  "takes"  successfully,  continues  to 
live  and  functionate  for  a  time  and  then  gradually  becomes  converted  into  func- 
tionless  fibrous  tissue.  The  life  of  a  graft  depends  on  numerous  factors.  Auto- 
plastic grafts  that  have  been  removed  and  reimplanted  in  the  same  individual 
take  better  and  live  longer  than  do  homoplastic  grafts  in  which  the  gland  is 
transferred  from  one  subject  to  another  of  the  same  species.  This  is  due  to  the 
physiologic  antagonism  of  blood  and  tissue  that  exists  between  different  indi- 
viduals. Homoplastic  transplantation  is  more  successful  when  there  is  a  blood 
relationship  between  the  two  individuals  than  when  they  are  entirely  unrelated, 
for  in  the  former  case  the  physiologic  antagonism  is  less  intense.  The  success 
of  an  ovarian  graft  depends  to  a  certain  extent  on  the  length  of  time  between 
extirpation  and  transplantation.    Thus,  a  graft  that  is  made  inmiediately  is 
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1,  N<^w  vessel*  that  havp  fonned  Ijotwpfn  thi?  utPriin'  iiud  ovariau  tii5!i*ur'.s.  2.  Juuctioii  of 
titentje  and  ovarian  tissuea.     3,  Corpus  albicaiiB.     4,  Atrftif  falliclp. 

Note  that  the  surface  of  the  ovarian  graft  did  Dot  liiecome  ucihrrent  tn  thr^  .'^iirrniiudiTitr  tinHue?. 

Ifisftory  of  thr*  case:  Open\tUm  May  3,  19 lit.  Doiihlr-  !*ali>ini(er(c>i!iiy,  with  trnii>'pl:iiitation  of 
ovarinn  ti»»uR  in  f^acti  hnrn  of  th*^  uterus.  Both  nvaric*?  prcwiTVPtL  Four  years  later  patient  ro- 
port«i  that  she  had  a  misf^arriaisf  at  threo  mouths.  Statement  corrotK>nitecl  Ity  attondiuj;  x^hys- 
iciaD.  but  no  fetnl  tissue  preserved  for  eonlirntafion. 

Oprrution  June  6,  IPltn  Hy>tero-»»di>liorw»toiuy  for  ovarian  c>^st  and  pelvic  adhesions*  Both 
operations  performed  l^>y  the  author  at  the  Free  Ho^iital  for  Women,  Urookline. 
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more  favorable  than  one  where  the  f^land  is  preserved  for  a  time  in  cold  storage 
or  where  it  has  been  treated  with  some  chemical,  such  a8  iodin,  or  heated  for 
the  purpose  of  bacterial  steriUzation.  The  location  of  the  graft  is  also  iinix*rtant 
for  the  maintenance  of  the  Hfe  and  function  of  the  gland,  it  being  neeessarj^  that 
the  tissue  in  wliich  it  is  eml>edi!eit  sliould  be  sufficiently  vascular  to  insure  the 
establishment  of  a  new  bJood-suppl\'  to  tlie  gland. 

The  hfe  of  an  ovarian  graft  even  when  successfully  planted  is  quite  inconstant 
and  varies  from  two  or  three  months  to  a  year.  In  s<jnie  well  authenticated 
cases  it  has  ex  ten  tied  to  two  or  even  three  3'ears. 

The  histologic  changes  that  occur  in  a  human  ovarian  graft  may  be  seen  by 
referring  to  the  drawing  (Fig,  21).  In  the  case  here  depicted  the  ovaxian  tissue 
was  removed  six  years  after  autotranspiantution  into  the  horn  of  the  uterus.  It 
will  be  seen  that  active  follicular  development  has  practically  ceased.  There  aro 
the  remnants  of  an  old  corpus  luteum  and  in  one  place  can  be  seen  a  small  atretio 
follicle.  No  primordial  follicles  are  visible.  This  was  evidently  an  unusually 
successful  graft,  iis  is  demonstrated  by  the  well-marked  vascular  connection  estab- 
lished tietwcen  the  ovarian  tissue  and  its  new  host.  In  this  case,  as  always 
hap{>ens,  there  took  place  a  considerable  chminution  in  the  bulk  of  the  transplanted 
tissue.  Enlargements  frequent Iv  noted  in  grafted  ovaries  are  fi-om  our  personal 
ol>servations  due  to  cystic  degeneration  of  the  follicles,  and  not,  as  some  claim, 
to  a  regeneration  of  the  ovarian  parenchyma. 

To  the  gynecologist  ovarian  transplantation  has  been  a  subject  of  peculiar 
interest,  in  that  it  seemed  to  promise  a  solution  of  many  difficult  fielvic  problems. 
Practical  results  have,  however,  up  to  the  present  time  been  disapiKjiiiting,  but 
it  is  quite  possible  that  with  unproved  technic  and  with  a  greater  knowledge  of 
the  physiolog\^  of  the  ovarian  functions  some  of  the,  hopes  for  its  usefulness  may 
in  time  be  realized. 

In  the  treatment  of  sterihty  ovarian  transplantation  in  the  human  female 
has  been  especially  disappointing.  A  number  of  successful  of^erations  in  animals 
of  heteroplastic  transplantation  have  l>een  report ed,  as  in  the  following  expjeri- 
ment  cited  by  Martin: 

'*\V.  E.  Caetle  atifl  John  C*,  Phillips  (70)  reixjrteti  in  Science,  190t>  Uuti  ovarieB  were  re- 
moved frfjm  an  albino  j^uineii-pig  tiboiit  fi\^e  mnnthii  uld,  and  in  ihrir  Htrnd  wrre  iiitnxlticed  the 
ovaries  of  a  blaek  guinea-pig  about  one  month  ohh  The  albino  nf)an  whieh  tlu'  ojieraiion  had 
bt«n  |>erformefl  was  Uichi  pliiriHl  with  an  albino  rnah-  ^iiiiu-a-pig  and  ak  months  later  bore 
two  black-pipTiento<!  ytninp.  In  many  hundrtHla  of  iiifitinus  of  albino  |?uinoa-iug9  nbs<:'r\'t>d 
by  the  authors  only  albino  yotmg  were  prodiicwl;  so  there  Feems  do  room  for  doubt  tliat  in  the 
case  deseribed  the  black -pigmented  young  derived  their  color  from  the  black  animal  that  fur- 
niahed  the  orariea/^ 

A  similnr  result  in  the  hnman  female  was  reported  by  Halliday-Crom  in  1905, 
who  claimed  to  have  brought  about  pregnancy  and  a  full  tenii  child  Ijy  engrafting 
in  the  uterus  of  a  castrated  woman  ovarian  tii^^sue  from  another  woman,  Morris 
reported  a  similar  case  in  1906.     Numerous  reports  of  pregnancy  following  auto- 
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plastic  p^Ttftiiig  of  ovarian  tissue  in  the  uterine  horus  after  complete  bilateral 
salpingectomy  have  appeared  in  the  joui^nals.  In  most  of  these  cases  tiiere  htis 
Vjeen  a  history  of  abortion.  Most  of  them,  like  that  of  the  author  (page  61), 
lack  irrefutable  evudence.  We  have  performed  this  operation  many  times  with- 
out success  as  rep;ards  the  maintaining  of  fertility. 

Ovarian  transplantation  has  !;>een  used  in  the  treatment  of  women  who  have 
by  surgical  operation  suffered  the  loss  of  theii'  ovaries,  but  with  the  retention  of 
the  uterus.  The  op)eration  of  double  oophorectomy  without  removal  of  the  iiteniB 
is  to  be  deplored,  in  that  it  is  usually  followed  l^y  di^eomfortinpr  pelvic  and  vaso- 
motor symptoms,  often  of  extreme  severity  and  long  duration.  Heveral  such  cases 
have  been  reported  in  which  transplantation  of  ovarian  tissue  from  anotherwoman 
has  been  done  followed  by  teniporary  reai>pearance  of  menstruation  and  remission 
of  ablation  symptoms.  The  results  of  such  an  oijeration  are  extremely  inconstant, 
owing  to  the  difficulty  of  successful  grafting  in  heteroplastic  transplantation. 

It  was  stated  above  that  in  unmatured  animals  normal  development  of 
the  other  genitalia  follows  castration  if  the  ovarian  tis^sue  be  transplanted  in 
some  part  of  the  animal's  lx)dy.  In  a  similar  manner,  after  castration  of 
the  adult  human  female,  genital  atrophy  may,  for  a  time  at  least,  be  prevented 
and  the  menses  continued  if  ovarian  tissue  is  reimplanted.  Such  a  result 
ensues  only  if  tlie  uterus  is  left  in  mtn.  Menstruation  in  these  cases  is  re- 
estabUshed  usually  after  three  or  four  montlis  following  the  operation.  A 
like  result  may  be  obtained  less  constantly  Ijy  transplantation  of  ovarian  tissue 
from  another  woman.  Here  again  the  procedme  of  grafting  has  only  a  limited 
held  of  usefuhiess,  for  it  does  not  ultimately  do  away  with  the  <iisiid vantages  of 
removing  both  ovaries  and  leading  the  uterus.  It  may  be  said  also  that  ovaries 
that  are  so  diseased  as  to  require  renioval  from  the  pelvis  are  not  usually  suitable 
for  implantation  in  some  other  part  of  the  body. 

The  most  promising  field  for  ovarian  transplantation  would  seem  to  be  in 
cases  where  hysterectomy  with  removal  of  non-diseased  ovaries  is  required,  in 
w^hich  it  might  be  expected  that  the  engrafted  organ  would  supply  an  internal 
secretion  sufficient  to  prevent  ablation  s>Tnptoms  of  hot  flushes  and  other  vaso- 
motor disturbances.  The  operation  has  been  performed  many  times  by  different 
surgeons  whose  opinions  as  to  its  efficacy  vary  considerably.  Some  believe  that 
ablation  symptoms  are  detinitely  and  favorably  influenced  by  the  transplanted 
ovary;  others  have  found  it  of  little  benefit.  We  have  carried  out  the  procedui'e 
in  many  cases  and  have  carefully  followed  up  and  tabulated  the  results.  In 
our  series  of  cases  as  compared  with  hysterectomy  cases  with  total  ablation  of  the 
ovaries  we  have  found  practically  no  difference  in  the  incidence  or  intensity  of  the 
surgical  menopause  symptoms.  It  was  our  custom  in  the  earlier  operations  to 
transplant  ovarian  tissue  after  hystero-oophorectomy  in  the  leaves  of  the  broad 
hgament.  In  this  situation  the  ovarian  graft  in  several  cases  l>ecame  cystic  and 
painful,  and  in  one  instance  apparently  produced  distressing  mohnuna  with 
vicarious  epistaxis.     In  the  lat^r  operations  the  graft  was  inserted  in  a  pocket 
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made  l:>etween  the  abdominal  rectus  muscle  and  its  aponeurosis.  In  a  few 
instances  the  section  of  gland  became  more  or  less  periodically  enlarged  and 
tender,  due  undoubtedly  to  cystic  degeneration  of  the  follicles.  In  one  case  the 
gland  grew  rapidly  to  nearly  the  size  of  a  fist  and  then  suddenly  collapsed. 
Some  recommend  planting  the  ovary  in  the  subcutaneous  fat.  In  a  case  in 
whicb.  this  method  had  been  used  and  which  later  came  under  our  observation 
the  ovarian  tissue  became  extensively  cystic,  spreading  through  the  fat  and  re- 
quiring several  operations  for  its  complete  removal. 

From  the  foregoing  experiences  our  conclusion  has  been  that  the  operation  of 
transplantation  after  hystero-oophorectomy  is  of  little  or  no  practical  value. 
When  the  graft  has  been  made  in  some  easily  accessible  place  the  operation  cannot 
be  followed  by  any  serious  harm,  and  in  certain  cases,  chiefly  for  sentimental 
reasons,  it  may  be  advisable. 

Our  observations  regarding  the  feasibility  of  ovarian  transplantation  after 
hysterectomy  are  substantiated  by  Tuffier,  who  remarks  that  "where  the  uterus 
is  absent  ovarian  transplantation  is  of  no  value." 

There  is  a  possible  field  for  ovarian  transplantation  in  the  treatment  of  the 
functional  amenorrheas  of  young  women.  So  far  as  we  can  discover  there  has 
been  practically  no  work  done  along  this  line.  The  following  experiment,  per- 
formed by  the  author,  is  presented  not  as  conclusive  proof  of  the  value  of  the 
procedure,  but  as  an  interesting  suggestion  that  a  remedy  may  be  found  for 
a  difficult  gynecologic  problem: 

Two  amenorrheic  women  came  to  the  hospital  at  tlie  same  time.  One  of  them,  twenty-six 
years  of  age,  had  menstruated  only  a  few  times  in  her  Hfe.  She  had  been  married  five  years, 
without  children.  She  v-is  perfectly  developed  both  as  to  her  primarj'  and  secondary  sexual 
characters.  The  second  was  a  yoimjr  woman  of  twenty-one  who  had  menstruated  only  two 
or  three  times  in  her  life,  the  last  time  four  months  previous  to  her  coming  to  the  hospital. 
It  happened  that  there  was  at  the  hospital  at  the  same  time  a  woman  who  had  had  menorrhagia 
and  metrorrhagia  for  five  years  as  a  result  of  uterine  insufficiency.  Repeated  curetings  had 
been  of  no  benefit.  The  uterus  was  anatomically  normal.  The  Wassermann  test  was  negative. 
Inasmuch  as  a  hysterectomy  seemed  advisable,  it  was  determine<i  to  graft  ovarian  tissue  from 
the  menorrheic  woman  into  the  two  amenorrhoic  patient^s.  Accordingly,  during  the  hysterec- 
tomy on  the  last  named  patient,  sections  were  taken  from  the  ovary  in  which  there  was  no 
corpus  luteum.  These  sections  were  immediately  transplanted  into  the  anterior  cervical  lip 
of  the  amenorrheic  patients.  The  first  patient  a  few  days  after  the  operation  had  a  perfectly 
normal  menstruation  for  the  first  time  in  three  years.  The  second  patient  menstruated  nor- 
mally in  about  twelve  days  and  has  menstruated  regularly  since  for  about  five  months. 

In  these  two  cjises  the  action  of  the  ovarian  internal  secretion  was  apparently  exerted  by  a 
portion  of  ovarian  tissue  from  which  the  influence  of  the  corpus  luteum  was  excluded. 

Organotherapy. — The  therapeutic  value  of  extracts  of  ovarian  substance 
has  passed  beyond  the  stage  of  theory  and  siX3Culation  and  is  now  an  estab- 
lished fact  beyond  all  doubt.  With  regard  to  the  nature  of  the  active  sub- 
stance, the  exact  location  in  the  ovary  of  its  manufacture,  and  many  other 
questions  we  are  still  considerably  in  the  dark.  The  earlier  reports  of  the  use 
of  ovarian  extracts  were,  for  the  most  part,  discouraging,  but  in  recent  years 
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better  preparations,  a  more  defiiHte  knowledge  of  the  physiology  of  the  ovary, 
and  a  more  intellij^ent  selcrtion  of  causes  for  treatment  have  yielded  results 
that  are  not  only  satij^faetory,  but  often  astonishing. 

The  value  of  ovarian  therapy  is  seen  in  the  treatment  of  patients  who  are 
suffering  from  functional  deficitnicy  or  absence  of  the  ovarian  internal  secretion. 
The  most  eonspieuous  examples  of  this  are  those*  who  exj)erien(*e  the  vaso- 
motor disturbances  of  the  natural  or  artificial  menopause,  the  symptoms  of 
which  consist  chiefly  of  hot  flushes,  vertigo,  etc.  By  the  administration  of  a 
properly  prepared  extract  these  s3^nptoms  are,  with  some  exceptions,  greatly 
benefited  or  made  to  disapjx^ar  entirely.  The  extract  is,  therefore,  of  the 
greatest  help  in  the  routine  postoperative  treatment  of  patients  who  have  under- 
gone hysterectomy,  at  lea^st  80  |x*r  cent,  of  whom  suffer  from  vasomotor  changes. 

Next,  to  its  im|x>rtance  in  menopause  cases  is  its  value  in  treating  young 
women  with  functional  amenorrhea  and  oligomenorrhea.  Its  results  with 
these  patients  are  not  as  constant  a.s  in  the  first  class  of  cases,  but  its  use  is  here 
successful,  either  partially  or  completely,  in  the  majority  of  instances. 

A  third  type  of  cases  in  which  ovarian  therapy  is  surprisingly  cfRcaeious  is 
represented  by  patients  suffering  from  deficient  circulation  of  the  external 
genitalia.  As  is  elsewhere  stated  (see  page  46),  animal  exjxTimentation  has 
proved  that  the  ovarian  internal  secretion  has  a  specific  hypereniic  etTeet  on 
the  external  genitaiia.  Substantiation  of  these  experiments  on  animals  is  seen 
in  the  beneficial  effect  which  ovarian  extracts  have  on  the  conditions  of  pruritus, 
kraurosis,  furunculosis,  and  other  affections  of  the  vulva  in  elderly  women  where 
the  local  disturbance  of  the  parts  is  due  to  inatletjuate  circulation. 

Aschner  haa  bt*n  abb  to  produce  heniorrhagi?  and  rven  hematOTT..  tra  in  gulnea-pigs  by  the 
injection  of  ovarian  extract .  He  finds  in  miimalH  thtiH  trwitiMi  that  tJic*  ovuries  contain  an  un- 
usual nunibtT  f>r  ripcnitip  folliflfs,  aini  as^ribt^^s  tu  this  ijlionomenon  the  hcinorrha^it'  congestion 
of  the  uterine  mnrosii  and  the  hyperemia  of  the  exlernal  uenitfib<.  Asclii.flr  han  aLsj>  found  that 
placental  extracts  work  still  oiort*  slron^tly  than  ovarian  extmct,  and  suggests  that  tliey  be 
used  in  amenorrhea,  nterilityt  and  climacteric  (lit^tiirbancci*. 

In  the  treatment  of  the  foregoing  ehiiistrs  of  cases  the  evidimee  of  the  value 
of  ovarian  organotherapy  is  beyond  dispute,  and  is  entirely  substantiated  by  a 
large  experience  in  its  use  by  the  author. 

In  addition  to  these  three  types,  variouB  other  g>meco!ogie  affections  are 
rejxjrteil  to  l>e  greatly  benefited  by  ovarian  extract.  Burnain  has  had  marked 
success  in  treating  neurasthenic  under-par  women  in  the  preclimact^ric  decade, 
Dannreuther  rejwrt.^  suecc^s  in  bringing  a  patient  to  term  after  rt^jx^ated  abor- 
tions, and  finds  the  treatment  lielpful  in  the  hyperemcsis  of  pregnancy. 

A  few  cases  have  been  reported  of  the  cure  of  steriJity,  but  its  efficacy  in 
this  respect  is  extremely  doubtful. 

In  conditions  presiimabl>^  due  to  h^\'persecretion  of  the  ovaries  and  menor- 
rhagia,  as  one  would  expect,  organotherapy  is  of  little  assistance. 

There  is  at  present  much  discussion  and  experimentation  in  the  matter  of 
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tbe  ferm  of  tbe  ettrart.  Oo  the  afamwt  unhrersafly  accepted  tbgary  tint 
internal  secretion  of  xbt  orary  is  manufactured  b>'  the  corpiB  liitnmu  moBl 
exmu.*t2*  aow^iiiy^  an?  made  firom  the  yeilow  body  <rf  either  pigs  or  cow^  Oa 
the  lotHUid  tiuit  the  corpiB  luteum  of  pregnancy  is  more  staUe  than  that  of 
uvukktiuD.  it  is  waadered  by  some  (Dannreuther;  of  the  greatest  hnportaive 
that  the  prepomtioa  be  made  from  pregnant  animals.  On  the  other  hand. 
the  :AUth%>r.  whoi»  resuhs  compare  favorably  with  those  of  the  most  enthosasdc 
usjer^s  of  the  cvrpa>  luteum,  has  employed  an  extract  from  the  entire  hesh  oruy 
which  he  luis>  ix>aiid  equal  in  effect  to  the  lutein  extracts. 

'Ok*  U8«e  of  ovarian  extracts  is  not  dangeroas,  there  being  no  toxic  effects 
eMvptiiiit  JJk  !?h|cht  disturbance  of  the  stomach.  Dannreuther  lays  consder- 
tibfc  sttwsj-  on  the  depressing  effect  of  continued  doses  on  the  blood-pressme. 
l^hu^  let  ^»bubiy  uK»re  noticeable  in  the  case  of  corpus  luteum  extract  than  in 
thttt  of  lite  whole  o\-Hn-. 

IV*  vk>e«MCt*  us  the  same  whether  corpus  luteum  or  ovarian  extract  is  given, 
.\  ^r.  ihiw  or  four  times  daily.  In  most  of  the  preparations  now  used  1  gr. 
\A  th\^  oMtHct  i^*^>rvsents  6  or  7  gr.  of  the  fresh  ovarian  sul)stance. 

It  IS  v»f  Hl*f*^»hite  importance  that  the  preparation  be  fresh,  the  use  of  stale 
oMiHVtN  pi\»l>i^bl>  ai*i*i>unting  for  many  of  the  unsati.sfactor>'  results  reported. 

It  Ik  uuile  prv>l>able  that  with  a  l)etter  chemical  knowle<lge  of  the  o\'arian 
^^4lHi(iU»a\  iiuvl  with  improved  methods  of  preparing  and  administering  the 
v^\MhcI'<.  thotv  will  in  time  be  a  notable  advance  in  the  use  of  this  already  in- 
vnUmbU'  ivuk^Iv.  There  is  no  doubt  that  in  the  change  from  the  ovaries  to  the 
sHmuiu^ainl  ovtmot  important  ingredients  of  the  ovarian  secretion  are  dis- 
UuIhhI.  riuHt  only  a  p^rt  of  the  full  effect  of  the  secretion  is  reproduced  is 
Mhv»v\u  bv  the  faot  that  whereas  ovarian  therapy  is  eminently  successful  in 
tUH^um  \U.HlurUuuvs  of  the  menopause,  it  has  no  effect  on  stopping  uterine 
aluuUiv.  MoixH>ver.  it  must  l^e  rememl^ered  that  while  in  the  body  the  ovarian 
HHU^tuMi  i»itv<tv<  dinvtly  into  the  circulation,  ovarian  therapy  requires  that  the 
•iul»rtliU»vv  |»i^ss  thnuigh  the  digestive  apparatus,  so  that  a  chemical  disturbance 
Ml  [Uv  HHivdou  is  mort^  than  probable  (Bab). 

l(  li.vi  U^^n  justly  »*H*rttHi  that  most  of  the  work  thufl  far  done  on  ovarian  organotherapy* 
li  I .  Im  II  uii..rioi»l»tio  in  character,  and  that  the  clinical  results  from  its  uae  which  have  been 
ui.oUmI  ^ius  thoivl'on\  in  large  part  untrustworthy. 

I  hr  l)u  K  v»i  nr^vktor  pn)grcss  in  this  important  subject  is  due  to  certain  impeding  factors 
sJiirh  HIS*'  !4.-«  »  MMit»us  handicap  to  proper  scientific  investigation.  P^oremast  among  these 
lu.  I  oi..  I .  t  ho  \  »kK^»*'*Mv«?*  of  our  knowledge  of  the  physiologic  processes  of  the  pelvic  organs.  We 
ikt  ri  iiu'  i»i  oiii"  U^hof  that  the  ovary  is  an  organ  of  internal  secretion,  but  it  has  not  yet  been 
|.i.i\iil  viuu  hi.^ivol.v  \i\  what  part  of  the  organ  the  secretion  is  manufactured.  Moreover,  we 
u«  .luii*  it  .4  Uvw  lo  k!u>w  whether  the  secretion  of  the  ovary  acts  directly  on  the  organism  or 
VN  Iti  il(«  I  ii  »oi  siv-n  only  tu*«  a  balance  to  the  prtMlucts  of  more  powerful  glands  in  other  parts  of 
()i.  hvuU  III  uddUum  to  our  ignorance  of  ix»lvic  physiology  we  are  greatly  hindered  in  the 
(u.l\  ..I  uNaiiJiii  e\traet.»*  by  the  fact  that  it  is  impossible  to  make  standard  t<»sts  for  most  of 

'  I  hr  Ilk  k{K\\>\\  of  thi!«  urction  is  for  the  nioHt  part  taken  from  an  article  by  the  author  entitled 
i»\  iiiui  Oi»i.uu»lhi'r«py.     A  Preliminary  Report,"  Jour.  Amer.  Med.  Assoc,  vol.  Ixix,  No.  9. 
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reactions  for  which  mlmini.stration  of  the  extract  is  chiefly  indieiittni,  aiiimal  ex- 
itioii  being  inadei:iuatc«jn  ancfiutit  of  the  exrlusively  human  ehftracter  of  the  roaelions. 
le  ftdmirahle  ea^ieriizient^  of  Frank  ami  olheri«.  tihiiwinn  thi"  eiTt*el  of  ovarian  extracts  t>ii  the 
'llteriiie  tiasue  of  CMtnited  animals,  are  vatualile  in  ftrovinjt  tlie  actual  exi^tarit  e  uf  an  active 
intemiil  secretion  in  the  ovar>',  ^ut  they  ilu  not  leati  ils  to  tiefinite  inforinarmn  ii,<  (o  the  effect 
of  the  ovarian  sei-fetion  on  wuch  cc)inpli(:!|>.te(l  human  phenomena  iis  menistruation  ttnd  the  vtiHo- 
motor  s>'mptoma  of  ablation, 

tA  serioiLS  handicap  in  the  f?tiidy  of  ov^iritm  therapy  is  the  fact  that  the  nature  of  the  secre- 
tion is  not  yet  known,  On  account  of  thin  doubt  wf  to  the  nature  of  the  jiotent  subtitance 
there  haa  been  no  effective  standardization  in  preparing  tJie  variou-n  extmcti*  us*etl  clinically 
mod  exjjcrinientally. 

A.H  a  ri*siilf  €if  our  deficient  knowlefljfe  of  the  physiology  of  the  (x^vic  Orleans  and  the  con- 
sequent limitation  to  mure  tscientific  methmU  of  research,  most  of  our  infornuitifm  hi-arinp  on 
the  subject  of  ovarian  orj5anot]ierap\'  hiit^  been  deriv<»fl  from  o!>servatif)nH  made  in  a  somewhat 
haphazard  way  in  connection  with  the  clinical  udminisit ration  of  the  nunieroiL^  commercial 
preparationr^  put  on  the  market  by  variotis  *lnig  firmn. 

Thiiii  it  happens  that  there  is  a  very  wide  divergence  <jf  opmifin  amonn  cUniejam^  in  the 
nmtttT  of  ovarian  therapy.  Many  assert  tliat  the  tMiniiniistration  of  oviiriun  Hub^tanee  is 
entirely  valueless  in  any  condition.  Such  testimony  may,  however,  in  the  lij^hl  of  recent  ex- 
perience be  disregarded.  Thi'  chief  cotitroverwy  hej^  in  the  question  as  to  which  part  of  the 
oviir>'  i.s  most  efficacious  theraiH-utiadly,  Home  advocating  the  corpus  luteum  alone,  others 
the  entire  ovarj',  while,  iis  will  h«'  mn^u,  the  author  recomiiienrls  the  oviirian  suUislnnce  from 
which  the  corjiuw  luteum  has  been  excluded,  Expirience  shfiws  that  all  then'  three  pre[>ara- 
tions  have  esssentially  similar  phyMiologic  efTwti*  when  uschI  in  certain  conditions,  variations 
occurring  only  in  the  intexiaiveness  of  tlie  remdti^.  It  may  he  said  that  in  all  prei>a  rat  ions  the 
nKwt  striking  ref*ult,s  are  obtained  in  the  treatment  of  the  vasomotor  hyniptomw  of  the  meno- 
pause. All  of  them  will  Iren^fit  a  certain  nimiber  of  cases  of  amenorrhea  and  oligtanenorrhea 
and  <jf  circulatory  disturbances  of  the  external  genitals,  II  seems  jiroliable,  thereforr,  thsit  the 
•jM^tive  substance  is  th*^  simie,  whether  the  extract  l>e  made  from  th*'  corpus  lutinim  or  from  the 
fest  of  the  ovary.  Therefore  in  s<»l(rting  a  part  of  the  ovary  for  the  <'x  tract  ion  of  the  secretory 
[©ubfe'tance,  it  is  a  matter  of  chocj^'ing  t!iat  liHsue  which  shall  yield  the  substiince  in  greatest. 
Sundance,  and  with  the  least  toxic  effer't  on  the  patient. 

Prtsient  knowleflge  indicates  that  there  exist  both  in  the  corpu'*  luteum  and  in  the  atretic 
follicl(»i*  cellular  element.^  identical  in  their  origin  from  n  spt^'cific  connect iv**-tiKsue  ytnieture 
(the  theca  interna)  and  capable  of  producing  an  internal  nicretion  which  is  imi>ort.ant  t«  the 
growth  and  normal  functioning  of  the  ftrganiKm.     If  thiH  in  true,  we  have  a  bawis  on  which  to 

I  found  a  rationale  for  ovarian  therapy. 
If  an  internal  secretion  iti  niunnfacturcd  from  both  the  corpus  luteum  aiirl  the  atretic 
follich^s  by  ceUs  of  identical  structure,  exfraci^  made  from  the  ecirjujs  luleutn  alone  hick  that 
V:Uuable  part  of  the  secretion  which  is  derived  from  the  atretic  follichs,  Mfireover,  it  is  im- 
possible  to  tell  by  inj?pection  whether  a  given  corpus  luteum  is  in  the  process  nf  maturation  or 
at  the  height  of  its  development,  or  in  a  stage  uf  involution  and  disintegration.  It  nuK^t  hapt>cn 
that  in  the  preparation  of  many  corpora  lutea  for  therapeutic  purj^jscw  a  varying  numtier  are 
includt'd  in  which  the  essential  cells  are  no  longer  active  as  organ.**  of  internal  secretion,  and  are 
actually  in  a  condition  of  dissolution.    We  shoulrl  expect,  therefore,  that  eommereial  |)rei>- 

•  arations  of  coqms  luteum  would   prcf^ent  a  wide  variation  in  their  therapeutic  cfTects^  and, 
owing  to  their  reaihnes.H  to  dectmijiosc,  would  have  a  sjiecisd  tendency  to  beconn'  toxic. 

On  the  other  hand,  if  the  preparation  ht*  uwide  from  the  whole  nvary»  including  corpus 
lut^'Uin,  stroma,  and  folhcles,  (he  impi>rtant  follicular  secretion  is  not  hist.  Preparations  of 
this  kind  would  he  exj^>ected  to  be  more  t^tahle  in  their  composition  and  more  cr^nstant  in  tin  ir 
effect  than  those  of  the  corjjuy  luteum  alone.  These  (Conclusions  have  l>een  ampl3'  borne  tait 
by  our  chnical  exjierience, 

*  Reports  regarding  the  result.^  of  ovarian  therapy  are,  for  the  most  part,  inadequate  and 
contradictor^'.  \\>  siaall,  thereftire,  in  discussing  the  .subject  confine  ourst^lves  to  observations 
made  from  personal  expcTienc^. 

In  estimating  the  comparative  merits  of  preparations  of  the  w^hole  ovar}'  and  those  of  the 
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corpus  luteum  alone,  mofrt,  of  our  ob^ervfltiojus  lia\^e  b*»en  made  in  tn*atiitg  the  vasomotor 
SJ^lnptflrns  fullcjwiug  hyHUTeet-omy,  In  this  typp  of  cas^^  thi'  ciirpur*  lutpuin  eihowecl  a  great 
vartiition  in  <?f!ectiv<'nc^s^  oftim  biding  iTttirc-ly  valuolt'ss  and  *jcpfiHkmally  producing  digestive 
di^sturbances.  On  the  other  hand,  the  whole  ovar>',  u.4cd  in  a  large  number  of  cases,  showed 
great  c^ifistuncy  in  therapeutic  effect,  ho  that  we  have  come  to  regard  it  as  almost  a  specific 
in  tlie  treatment  of  ablatirm  .^yinptoin^,  both  of  the  artifieiiU  and  natural  menopause.  Striking 
rei«(uitn«;  have  nlKib«'en  obtainetj  in  the  treatment  of  functional  amennrrhea  and  in  the  circulatory 
diHturbancfs  of  the  evternal  genital>',  avicti  us  kraurosis  and  the  discomforts  of  Bonile  atrophy* 

la  order  to  test  further  the  effect  of  luteal  preparation^-^  compared  with  thoi=te  of  the  whole 
ovary  a  series  of  clinical  obeen-ationw  wiu*  iiadertaken  with  desiccat+Hl  corpfira  lutea  of  preg- 
nant animal.H.  Numerous  cases  were  treatp<i  representing  hot  flviNhcvS  from  the  menopause, 
oligomenorrhea,  dy.smenorrhen,  and  amennrrhea.  In  all  but  two  of  the  ca-sei*  toxic  s>Tnptoms 
of  a  digcvstive  nature  were  prcKhuH^i.  Preparations  from  b<jth  the  cow  and  the  pig  reacted  in 
the  same  wa3\  The  sjinptoms  were  invaritibly  those-  of  nausea  and  vomiting  following  one 
or  two  doseti.  In  one  case  the  ingestion  of  one  o-grain  capsule  n_*sulted  in  continuous  nau8€>a 
and  occasional  vomiting  for  a  jwricKl  of  ten  dayn.  The  result  of  the.se  clinical  experiments 
cannot  eai^ily  be  ex|)laine<i.  It  wtis  at  first  fhought  that  the  effectt*  might  be  due  to  decomposi- 
tion of  the  extract,  but  fresh  preparatitms  pnMlue{*d  the  same  s\'mpton^i«-  1  iiey  ttiuld  hardly 
be  due  to  anajihylaxis  on  account  of  tin-  high  in'rcentuge  of  patients  afferlrd. 

The«e  oI»w.'rvationa  suggest  the  poH.Hibility  that  the  nausea  and  vomiting  of  pregnancy  may 
be  determint^i  by  the  toxic  cf{(^ct  of  tlie  int(>rn.il  si^eretion  of  the  ge*1ative  corpus  luteum. 

In  view  of  the  favorable  results  obtainnl  from  the  whole  nvar>'  compared  with  the  corpus 
lutetim  alone,  and  of  the  positively  bad  resviltM  from  the  corpu.^  luteum  of  pregnancy,  we  next 
determine*!  to  try  the  elTeet  of  the  ovarian  substance  alone  minus  the  corf>ui*  luteum. 

In  this  exjjerimcnt  the  ovaries  of  ]>regnant  animals  were  choftcn  partly  as  a  check  to  the 
ex}>eriment  with  the  gestative  (^firyjus  luteum  ami  partly  to  tef?t  the  tlierapeutic  effect  of  tlie 
internal  secretion  of  the  atretic  follii-les.  It  was  thought  that  pregnant  ovaries  would  be  par- 
ticularly favorable  for  j^tudying  tlip  fnlHrle  internal  secretion,  owing  to  the  well-knD\\Ti  fact 
that  during  jiregnancy  the  process  of  follick^  atresia  '\t^  esjMH'iidly  active. 

Tlie  r&sult.s  with  thi,s  svibstance  were  interesting.  The  toxie  effect  creates!  by  tlie  corjius 
lutemn  of  ]>regnant  animals  wa-s  entirely  absent,  thuH  showing  that  m  poistmous  reaction 
could  not  have  b<H'n  auaphyfaetie  in  character.  The  new  sul>staiiee  produced  results  similar 
to  tho»c  of  the  non-pregnant  ovar>',  but,  in  gcutTal,  more  striking.  This  was  especially  true  in 
the  treatment  of  vascimiotor  symptoms  following  liysteriH'tomy.  The  preparation  proved 
generally  succcKsful  in  the  treatment  of  hot  flushc?4,  and  in  some  cases  of  amenorrhea,  dysmenor- 
rhea, intermenMrual  pain,  catAinenial  nausea,  headache,  anrl  the  genital  discondorts  of  senile 
atrtjphy. 

From  obsen'atJons  matle  with  this  Kubstance,  incomplete  i\fi  they  are,  we  have  at  least 
duggestive  evidence  that  an  internal  secrftion  is  elaborat*-*!  from  the  follicl«-s  which  in  thera- 
peutic value  is  e<tual  to  and  (irobably  greater  than  that  produce<l  by  the  cori>Ui^  luti^um. 


Detennination  of  Sex. — An  important  prolyleni  in  the  study  of  the  internal 
secretions  is  involved  in  the  Question  of  the  determination  nf  sex  and  the  differ- 
entiation of  secondary  sexual  eharucteristics.  The  f^tip;niata  of  sex  have  always 
been  regardetl  im  dependent  on  the  origans  of  |2;eneration  Primitive  peoples 
eveti  to  the  present  day  ha%'p  considered  the  diflferences  in  sex  as  due  to  the 
influence  of  the  external  genitals,  the  breasts  m  women  being  also  regarded  as  of 
especial  importance.  The  aneient  students  of  medical  science  held  the  uterus 
responsible  for  the  [leculiar  characteristics  of  woman,  and  the  word  hysteria 
(5tfTfpe9,  uterus)  was  employed  to  express  the  unstable  nerv^ous  manifestations 
lo  which  the  female  sex  is  susceptilile. 

In  more  recent  times  the  seat  of  femininity  was  transferred  from  the  uterus  to 
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the  ovaries,  and  the  old  saying  of  Hehiiont,  ''Propter  solum  utemm  mulier  est 
quod  est/'  was  changed  by  the  Ch^ran  to  "Propter  solum  ovarium  mulier  est 
quod  est." 

The  mocJern  knowledge  of  the  ductless  glands  and  their  influence  on  growth 
has  greatly  modified  the  old  ideas,  and  we  now  know  that  the  question  of  sex 
differentiation  is  not  as  simple  as  the  ancient  dicta  implied.  \'irchow  believed 
that  all  the  peculiarities  of  mind  and  Ixxly  that  differentiate  man  and  woman 
are  dependent  on  the  generative  glands,  but  offered  no  explanation  of  the  fact 
that  intlividuals  possessing  the  stands  of  one  sex  frequently  exhibit  the  bodily 
and  psychic  characteristics  of  the  othei*  sex.  Modern  sjcience  has  succeeded 
only  imperfectly  in  solving  the  riddle  of  sex  development,  but  enough  facts  are 
known  to  show  that  the  subject  is  exceedingly  complex  and  that  full  normal 
sex  growth  is  defjendeot  on  many  factors  in  which  probably  all  the  glands  of 
internal  secretion  plaj-  an  imjwrtant  r61e. 

Theories  reganling  the  origin  of  sex  may  be  grouped  under  three  headings: 

(1)  That  sex  distinction  is  predetermined  in  the  ovum  or  spermatozoon. 

(2)  That  sex  is  determined  at  or  immediately  after  fertilization. 

(3)  That  the  sexual  cells  (ovum  and  six^rniatozoon )  luv  undifferentiated  at 
the  time  of  fertilization  and  that  the  sex  is  not  determined  until  some  time  during 
einbiyonic  life. 

Biologic  investigations  reveal  that  sex  distinction  may  take  place  in  all  three 
ways.  Thus  in  certain  lower  fonns  of  life  the  sex  of  the  eggs  laid  liy  the  female 
IB  influenced  b^^  axtemal  conditions,  such  as  heat,  cold,  and  himiidity.  In  other 
forms  the  female  lays  eggs  of  two  different  sizes,  the  larger  of  wliich  produces 
females  and  the  smaller  males.  In  each  of  these  cases  it  is  evident  that  the  sex 
is  determined  in  the  ovum. 

In  some  forms  of  insects  sex  is  determined  by  two  kinds  of  spennatozoa, 
being  dej^endent  upon  the  nunxber  of  chromosomes  contained  in  the  nucleus  of  the 
sperm  cell.  In  this  case  the  cells  which  contain  an  accessory  chromosome  produce 
females;  the  others,  males. 


I 


Biedl  quotes  authoritiKi  who  claim  to  have  discovered  that  in  mammals  and  in  man 
there  rxi»t  two  varietiejii  of  spermatozoa  wiiieh  have  distinct  staining  reactions  and  which  may 
poedbly  reprice nt  the  two  sexes. 

In  bees,  ants,  and  wasps,  to  quote  Biedl,  "the  conditions  are  different,  there 
being  only  one  kind  of  egg  and  one  kind  of  spermatozoon.  Males  are  produced 
by  parthenogenesis,  females  proceed  from  fertihzed  ova.  The  queen  l^e  is 
impregnated  once  only,  the  semen  being  retained  in  the  receptacuhim  seminig. 
From  the  eggs  into  which  the  sperm  celU  penetrate,  females — that  is,  queens  and 
workers — ^are  hatched,  while  from  the  unfertilized  eggs,  males — that  is,  droneeh — 
proceed*  Lenhossek  thinks  it  poi^sible  that  the  sperm  cells  find  access  onlj'  t/* 
those  eggs  which  possess  female  cliaracteristics  and  that  they  do  not  penetrate 
the  male  eggsi. 
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Those  observations  show  that,  in  the  lower  forms  of  Hfe,  sex  differentiation 
may  already  exist  in  the  unfertilized  egg,  or  it  may  be  determined  in  the  course  of, 
or  immediately  after,  fertilization. 

1 II  t  he  higher  order  of  manmials  the  factors  that  determine  the  time  and  nature 
of  ^4<»x  dilTen^ntiation  cannot  be  accurately  noted.  There  is,  however,  evidence 
to  show  tliat  in  them  the  process  corresponds  to  the  third  method  mentioned 
nlinvr.  by  which  differentiation  takes  place  at  a  considerable  time  after  fertiliza- 
I  ton  during  embryonic  life.  In  man  the  so-called  primitive  genital  trace  remains 
uiidilT«»n'nliule<l  until  the  fifth  week,  when  it  develops  into  a  definite  unisexual 
i«laiul.  Mwv  ovary  or  testis.  During  this  preliminarj'  period  it  is  assumed  that 
!ho  priinitiv«»  gcMiital  trace  is  potentially  bisexual,  or  hennaphroditic,  from  the 
liu't  thill  in  ran*  iiist.'inc(»s  true  hermaphroditism  may  occur  in  man;  that  is  to  say, 
rlrmnilM  of  both  sexes  may  appt»ar  in  the  gland  of  one  or  both  sides,  or  even  a 
mi\\v  ^\n\u\  on  ofu*  side  and  a  female  gland  on  the  other.  The  factor  which  deter- 
iiiuipN  I  he  di'vi*loi^)in(^nt  of  the  primitive  trace  into  ovary  or  testicle  is,  as  Biedl 
iriuHikN,  (ibsohitcly  unknown. 

VUv  I  wo  se\rs  difT<M-  in  other  respects  than  in  the  generative  glands.  Most 
iMi|HM(Miit  Mir  \\\r  excretory  ducts  of  tlie  glands  and  the  genital  apparatus,  in- 
thhhiu'.  Ihr  r\lrrnnl  genitals  and  breasts.  These  are  rightly  termed  by  Biedl 
I  lh>     .rroinlfii  V  srxunl  organs,"  for,  as  we  shall  s(»e,  their  distinctive  development 

I .  Jr|H»"*lonl  upon  iUr  nature  of  the  primary  genital  gland.  In  addition  to  these 
ihoi^'  or  olher  N'ss  striking  though  marked  differences  in  practically  all  of  the 

I I ,  .lu'./  »»i  I  hr  body.  sJH'h  iis  skeletal  details,  distribution  of  fat  and  hair,  formation 
..i  1 1^^  I  o  \  n\.  roip.islriKM'  of  the  skin,  muscular  development,  etc.  The  nervous 
iiui  .lu^l»^  i\  riiuipuMMit  of  men  and  women  shows  a  decided  divergence.  All 
,iu....  JuivirihA-.  bi'lun-ii  tlKMualeand  female  exclusive  of  the  glands  of  genera- 

,,.:,    ..X  ,i\    oi»l  hv.li's)  riiMV  Ik^  regarded  as  '^secondary  sexual  characteristics." 

i;rn^»^  i»  Jh*'  iJiMurs  of  the  primary  and  secondary  charactei-s  there  exists  an 

:uiK'M  iMi  ^^\M  w  dilTrrcnre.     The  organs  of  generation  contain  the  germ  cells 

..i    ^Aius-'S"   »»>  »»•".  ^.|M'rniMtozoon),  the  function  of  which  is  reproduction,  that  is 

,.  ,,o    .  .1. 1»  ^  *'II  >  ■•  i:ipal»lr  of  reproduring  a  conipk'te  individual.    The  germ  cells, 

,    IS... .*....  ihr  polnilial  of  immortality.    All  the  cells  of  the  body  other 

.   , .  in  ,  »'ll-i  A\v  railed  "somatic"  cells.     These  make  up  the  various  organs 

..  ,1.;,..  .1  tl'e  bod\ .  and  are  mortal,  in  that  they  die  with  the  individual. 

,.,    .u'ImMv  ilia!  all  Ihr  somatic  tissues  of  tlie  })()dy  jKjssess  in  males  and 

.,^,uulai>  MAiud  dilVercMices.     To  those  structures  in  which  the  differ- 

V    ,j»ivufiii  i.H  a|»pl'<'«^  ^*»**  ^^''"^  "secondary  sexual  characters.'' 

,,w    »;uMil>  MxM\  I  hat  the  sex  differentiation  of  the  pnmary  generative 

.^vv  .^liuv  »M  M^xeral  ways,  m  human  beings  tlie  process  occurring  some 

..*.:iiaMvn  and  in»nifeste<l  by  the  development  in  the  fifth  week  of  a 

^.^...  v»^.-u>  i»r  testes)  from  the  |)nnii(ive  genital  tract.     The  question 

^^   V    iv  <\  ^»*  '*"*  somatic  cells  prech^tciinincMl  in  the  ovum  or  is  it 

^^  ..^,    J,    IK' iiAtUivt»f  the  generative  gland  through  the  influence  of 
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an  internal  secret  ton?  There  are  conflicting  views  on  this  point.  According  to 
BieiU  and  others?  the  somatic  tissue  is  primarily  inrhiTcient  and  docs  not  begin  to 
show  differentiation  until  after  the  development  of  the  generative  gland.  A 
number  of  facts  support  tliis  view. 

In  the  early  embryo  there  is  no  sexual  distinction  in  the  secondarj'  genital 
organs.  The  primitive  Wolffian  and  Miillerian  apparatus  lie  side  by  side 
communicating  by  a  common  opening.  (See  section  on  EmbryoIogJ^)  At  the 
end  of  the  third  month  one  of  these  two  systems  begins  to  develop  at  the  exjx^nse 
of  the  otlier^  according  to  the  nature  of  the  (now  differentiated)  generative 
gland:  the  Wolffian  developing  if  the  gland  is  male,  and  the  Miillerian  if  it  is 
female.  Whichever  system  gains  the  ascendency,  there  always  remain  rudiments 
of  tlie  other  even  in  full  iiuiturity.  Thus  it  may  be  said  tiiat  in  the  earliest 
be^nning  the  inthvidual,  as  far  as  the  secondary  genital  organs  are  concerned,  is 
completely  liLsexual  and  that  the  ultimate  sex  is  dctcrminetl  after  the  iJevelop- 
ment  and  under  tlje  influence  of  the  genital  gland.  The  same  process  doubtless 
characterizes  all  tlie  other  somatic  tissues  besides  the  genital  organs,  for  in  the 
newborn  there  are  numerous  well-detined  differences  of  organization  in  the  two 
sexes.  These  secondary  sex  characteristics  are  in  many  ways  firmly  estiiblishetl 
l^efore  birth,  for  even  after  the  earliest  castration  the  male  always  remains 
distinctively  a  male  and  the  female  a  female  throughout  hfe. 

The  prevailing  theory  at  present  is  that  the  sex  differentiation  of  the  secondary 
genital  organs  and  of  the  general  secondary  somatic  characteristics  is  due  to  an 
internal  secretion  from  tfie  generative  gland.  It  is  alno  believed  (chiefly  as  a 
result  of  the  researclies  of  Tandler  and  Gross)  that  this  specific  interna!  secretion 
is  elaborated  by  the  interstitial  cells  of  the  generative  gland,  that  is,  by  the 
cells  of  Leydig  in  the  testicle  and  by  the  analogous  interstitjal  tissue  in  the 
ovary. 

An  apparent  contradiction  to  this  theory  is  the  faci  that  frequent  incon- 
gruities occur  Ijetween  the  nature  of  the  sex  gland  and  that  of  the  secondaiy 
charucteristicK.  Tlrus  it  often  hapiK^ns  that  both  the  Wolffian  anrj  Miillerian 
systeuLS  rlevelopmore  or  less  equally  in  the  pre^ience  of  an  apjiarently  unisexual 
generative  gland.  In  other  cases  the  secondary  sex  apparatus  may  be  pre- 
dominantly of  the  sex  opposite  to  tiiat  of  the  gland.  These  represent  tJie  various 
forms  of  pseudohermaphroditism-  In  still  other  cases  individuals  with  nonnal 
primary  and  secondary  genitals  may  exhitjit  marked  characteristics  of  the  otlier 
sex.  There  are  the  masculine,  hairy,  deep- voiced  women ,  and  the  soft,  effeminate, 
beardless  men.  There  are  also  c^irions  cases  reportefl  in  whit-h  there  may  take 
place  during  the  hfe  of  the  individual  an  almost  complete  alteration  of  the  sexual 
characteristics^  a  result  usually  of  some  injury  or  disease  of  the  genital  ghinds. 

According  to  Biedl,  the  various  manifestations  of  hermaphroditism  give 
evidence  that  the  primitive  genital  trace  from  which  the  ovaiy  or  testes  develops 
at  .the  fifth  week  is  in  its  primordial  beginning  biiieTualf  and  the  genital  gland  in 
its  development  may  retain  both  the  male  and  female  tissue  elements  that  elab- 
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These  observations  show  that,  in  the  lower  forms  of  life,  sex  differentiation 
may  already  exist  in  the  unfertilized  egg,  or  it  may  be  determined  in  the  course  of, 
or  immediately  after,  fertilization. 

In  the  higher  order  of  mammals  the  factors  that  determine  the  time  and  nature 
of  sex  differentiation  cannot  be  accurately  noted.  There  is,  however,  evidence 
to  show  that  in  them  the  process  corresponds  to  the  third  method  mentioned 
above,  by  which  differentiation  takes  place  at  a  considerable  time  after  fertilizar 
tion  during  embryonic  life.  In  man  the  so-called  primitive  genital  trace  remains 
undifferentiated  until  the  fifth  week,  when  it  develops  into  a  definite  unisexual 
gland,  either  ovary  or  testis.  During  this  preliminary  period  it  is  aasumed  that 
the  primitive  genital  trace  is  potentially  bisexual,  or  hermaphroditic,  from  the 
fact  that  in  rare  instances  true  hermaphroditism  may  occur  in  man;  that  is  to  say, 
elements  of  both  sexes  may  appear  in  the  gland  of  one  or  both  sides,  or  even  a 
male  gland  on  one  side  and  a  female  gland  on  the  other.  The  factor  which  deter- 
mine&  the  development  of  the  primitive  trace  into  ovary  or  testicle  is,  as  Biedl 
remarks,  absolutely  unknown. 

The  two  sexes  differ  in  other  respects  than  in  the  generative  glands.  Most 
important  are  the  excretory  ducts  of  the  glands  and  the  genital  apparatus,  in- 
cluding the  external  genitals  and  breasts.  These  are  rightly  termed  by  Biedl 
the  "secondary  sexual  organs,*'  for,  as  we  shall  see,  their  distinctive  development 
is  dependent  upon  the  nature  of  the  primary  genital  gland.  In  addition  to  these 
there  are  other  less  striking  though  marked  differences  in  practically  all  of  the 
tissues  of  the  body,  such  as  skeletal  details,  distribution  of  fat  and  hair,  formation 
of  the  larynx,  consistence  of  the  skin,  muscular  development,  etc.  The  nervous 
and  mental  equipment  of  men  and  women  shows  a  decided  divergence.  All 
those  differences  between  the  male  and  female  exclusive  of  the  glands  of  genera- 
tion (ovary  and  testes)  may  be  regarded  as  "secondary  sexual  characteristics." 

Between  the  tissues  of  the  primary  and  secondary  characters  there  exists  an 
important  cellular  difference.  The  organs  of  generation  contain  the  germ  cells 
or  gametes  (ovum,  spermatozoon),  the  function  of  which  is  reproduction,  that  is 
to  say,  each  cell  is  capable  of  reproducing  a  complete  individual.  The  germ  cells, 
therefore,  possess  the  potential  of  immortality.  All  the  cells  of  the  body  other 
than  the  germ  cells  are  called  "somatic"  cells.  These  make  up  the  various  organs 
and  structures  of  the  lK)dy,  and  are  mortal,  in  that  they  die  with  the  individual. 
It  is  quite  probable  that  all  the  somatic  tissues  of  the  body  possess  in  males  and 
females  secondary  sexual  differences.  To  those  structures  in  which  the  differ- 
ences are  apparent  is  applied  the  term  "secondary  sexual  characters." 

We  have  already  seen  that  the  sex  differentiation  of  the  primary  generative 
cells  may  take  place  in  several  ways,  in  human  beings  the  process  occurring  some 
time  after  fertilization  and  manifested  by  the  development  in  the  fifth  week  of  a 
distinctive  gland  (ovary  or  testes)  from  the  primitive  genital  tract.  The  question 
then  arises,  Is  the  sex  of  the  somatic  cells  predetermined  in  the  ovum  or  is  it 
determined  later  by  the  nature  of  the  generative  gland  through  the  influence  of 
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an  internal  secretion?  There  are  conflictinp  views  on  this  point.  According  to 
Biedl  and  others  the  somatic  tissue  is  primarily  inriifTerent  and  dr>es  not  begin  to 
show  diiferentiation  until  after  the  developnient  of  the  generative  gland.  A 
number  of  facts  support  this  new. 

In  the  early  embryo  there  is  no  sexual  distinction  in  the  secondaiT  genital 
organs.  The  primitive  Wolffian  and  Miilierian  apparatus  tie  side  by  side 
communicating  by  a  conmion  opening.  (See  section  on  Emliryoiogj.)  At  the 
end  of  the  third  month  one  of  these  two  systems  begins  to  develop  at  the  exf^ense 
of  the  other,  according  to  the  nature  of  the  (now  different iated)  generative 
gland ;  the  Wolffian  developing  if  the  gland  is  male,  and  the  Miillerian  if  it  is 
female,  ^^liichever  system  gains  the  ascendency,  there  always  remain  rudiments 
of  the  other  even  in  full  maturity.  Thus  it  may  be  sxiid  that  in  the  earliest 
be-ginning  the  indivickial,  as  far  as  the  secondarj^  genital  organs  are  concerned,  is 
completely  l>isexual  and  that  the  ultimate  sex  is  dc^termined  after  tlie  develop- 
ment and  under  the  influence  of  the  genital  gland.  The  same  process  doubtless 
characterizes  all  the  other  somatic  tissues  bedsides  the  genital  organs,  for  in  the 
newlx)rn  there  are  numerous  well-flefinetl  differences  of  organization  in  the  two 
sexes.  These  secondaiy  sex  characteristics  are  in  many  ways  firndy  established 
before  birth,  for  even  after  the  earliest  castration  the  male  always  remains 
distinctively  a  male  and  the  female  a  female  throughout  life. 

Tlie  prevailing  theory  at  }>resent  is  that  the  sex  diflferentiation  of  Ihe  secondary 
genital  organs  and  of  the  general  secondary  somatic  characteristicB  is  due  to  an 
internal  secretion  from  the  generative  gland.  It  is  also  believetl  ( chiefly  as  a 
result  of  the  researches  of  Tanctler  and  (iross)  that  this  siieci^fic  internal  secretion 
is  elaborated  by  the  interstitial  cells  of  the  generative  gland,  that  is,  by  the 
cells  of  Leydig  in  tlie  testicle  and  by  the  analogous  interstitial  tissue  in  the 
ovary- 

An  apparent  contradiction  to  this  theory  is  the  fact  that  frequent  incon- 
gniitie^  occur  between  the  nature  of  the  sex  gland  and  that  of  the  secondary 
characteristics.  Thus  it  often  happens  that  both  the  WYilffian  and  Miillerian 
systems  develop  more  or  less  equally  in  the  presence  of  an  apparently  unisexual 
generative  gland.  In  other  cases  the  secondary  st^x  apparatus  may  Ije  pre- 
dominantly of  the  sex  opposite  to  that  of  the  gland.  These  represent  the  various 
forms  of  pseudohermaphroditism.  In  still  othi'r  cases  iiidivi<luals  with  nonnal 
primary  anr!  se<^ondary  genitals  ma}'  exhibit  marked  characteristics  of  the  otlier 
«ex.  There  are  the  mascnline,  hair>\  deep-voiced  women,  and  the  soft,  eflteniinate, 
beardless  men.  There  are  also  curious  cases  reported  in  which  there  n»ay  take 
place  fluring  the  life  of  the  iiirhvidual  an  ahnost  complete  altemtion  of  the  sexual 
characteristics,  a  result  usually  of  some  injury  or  liisease  of  the  genital  glands. 

According  to  Biedl,  the  vajious  manifestations  of  hermaphroditism  give 
evidence  that  the  primitive  genital  trace  from  which  the  ovary  or  tt^tes  develops 
at  .the  fifth  week  is  in  its  primordial  beginning  hlsexualj  and  the  genital  glami  in 
its  development  may  retain  both  the  male  and  female  tissue  elements  that  elab- 


72  GYNECOLOGY 

orate  the  respective  internal  secretions.  This  condition  Biedl  names  glandvlar 
hermaphroditismj  and  calls  attention  to  itg  frequency  in  animals  even  of  the  higher 
orders.    Several  cases  of  so-called  "ovotestis"  have  been  demonstrated  in  man. 

Hence  hermaphroditism  is,  according  to  this  theory,  the  result  of  a  bisexual 
internal  secretory  mechanism  in  the  generative  gland,  and  the  irregular  secondary 
sex  characteristics  are  determined  by  the  special  activities  of  the  two  secretory 
tissues- 

We  may  sum  up  the  theory  of  sex  differentiation  as  expounded  by  Biedl  as 
follows : 

(1)  Sex  differentiation  may  be  determined  in  the  ovmn  at  the  time  of 
fertilization,  or  at  a  considerable  time  after  fertihzation  during  embryonic  life. 
In  4;he  human  race  it  takes  place  according  to  the  last  named  method. 

(2)  The  generative  gland  (ovary  or  testis)  is  developed  from  the  primitive 
genital  trace.  The  primitive  genital  trace  is  at  first  bisexual,  as  is  shown  by 
glandular  hermaphroditism  (ovitestis).  The  influence  which  directs  the  primi- 
tive genital  trace  into  ovary  or  testis  is  absolutely  not  known. 

(3)  The  secondary  sexual  characteristics  including  the  secondary  genital 
organs  are  the  result  of  the  influence  of  an  internal  secretion  created  by  the 
generative  gland. 

(4)  Incongruities  between  the  sex  of  the  gland  and  that  of  the  secondary 
characters,  as  seen  in  the  various  forms  of  hermaphroditism,  are  presumably  due 
to  the  presence  in  the  gland  of  both  male  and  female  organs  of  internal  secretion 
(glandular  hermaphroditism). 

The  foregoing  is  interesting  chiefly  in  demonstrating  the  bisexual  character 
of  the  human  organism  in  its  earliest  embryonic  state.  It  does  not,  however, 
settle  the  question  as  to  the  predetermination  of  sex  in  the  oviun  or  sperm  cell, 
for  it  does  not  even  suggest  an  explanation  of  the  cause  of  the  differentiation 
that  takes  place  in  the  primitive  genital  trace  in  the  fifth  week,  an  influence 
which  may  conceivably  date  back  to  the  germ  cell  before  or  at  the  time  of  fer- 
tihzation. 

It  is  quite  doubtful  if  the  determination  of  the  secondary  sexual  character^ 
istics  is  as  simple  as  Biedl  would  have  us  believe,  referring  them  as  he  does  entirely 
to  the  influence  of  the  internal  secretion  of  the  genital  glands.  Most  of  the  duct- 
less glands  have,  as  we  have  seen,  a  powerful  influence  on  growth  and  sexual  devel- 
opment. The  effect  of  tumors  of  the  suprarenal  cortex  in  evoking  male  secondary 
characteristics  in  female  patients  is  an  example  suggesting  that  other  ductless 
glands  than  the  gonads  may  have  powers  of  sex  differentiation  and  that  her- 
maphroditism may  be  due  to  irregularities  in  the  general  internal  secretory 
system.  If  the  ductless  organs  are  to  a  greater  or  less  extent  sex  glands,  are 
they  themselves  sexually  differentiated,  and  if  so,  is  their  sexuahty  primary 
or  secondary  in  relationship  to  the  gonads?  Such  questions  cannot  at  present 
be  answered. 
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THE  HYPOPHYSIS 

There  has  been  demonst rated  a  most  intimate  funetional  relationship  between 
the  hyptiphysis  and  the  sex  glands;  hence  the  subject  is  of  especial  interest  to  the 
gj-necologist. 

In  order  to  understand  the  various  phenomena  produced  by  the  internal 
secretions  of  the  hypophysis  a  familiarity  with  its  anatomic  structure  is  essential. 

The  hypfjphysjs  or  pituitary  Ixidy  is  situated  within  the  cranium  at  the  base 
of  the  brain,  beinp  surroiuided  by  a  bony  encasement  called  the  sella  turcica.  It 
is  connected  with  the  brain  by  the  infundibulum,  which  passes  through  an  open- 
ing in  the  dura  mater  lining  of  the  sella  turcica.  The  organ,  taken  as  a  whole  is 
flattened  anteroposteriorly  and  almost  completely  fills  the  cavity  of  the  sella 
turcica.  Its  weight  is  approximately  the  same  in  men  and  in  nulhparous  women^ 
but  is  appreciably  increased  in  women  under  the  influence  of  pregnancy. 

The  liypophysis  consists  of  two  parts,  termed  the  anterior  and  posterior  lobes, 
which  exhibit  important  differences  both  in  histologic  structure  and  in  physiologic 
properties.  The  anterior  lobe,  which  constitutes  the  greater  part  of  the  organ, 
is  kidney  shaped,  concave  posteriorl3%  firm  in  consistency,  and  has  a  character- 
istic pinkish-gray  color  in  the  fresh  state.  It  is  epithelial  and  glandular  in  struc- 
ture. The  posterior  lobe  Ij-ing  in  the  concavity  of  the  anterior  is  smaller  in  size, 
rounded  in  contour,  of  a  soft  consistency,  and  white  in  api^ea ranee,  It«  structure 
is  composed  of  nervous  elements.  Thus  the  two  lobes  are  often  spoken  of  as  the 
glandulaT  and  nervona  parts  of  the  hypophysis. 

Encasing  the  posterior  lobe  is  an  epithelial  lining  which  extends  upward 
along  the  infundibulum.  This  structure  is  designatetl  the  parH  iniaincdia  and 
proliably  belongs  essentially  to  the  posterior  lobe,  with  which  it  forms  an  impor- 
tant physiologic  association  in  the  elaboi'ation  of  a  specific  secretion. 

Flisiohgrcalhj  the  anterior  ]ol>e  is  composed  of  two  fundanjentally  distinct 
types  of  epithehal  cells,  characterized  by  their  diffei'ence  in  affinity  for  certain 
stains.  These  cells  in  consequence  of  their  staining  reaction  are  termed  chromo- 
phils  and  chromophobes. 

The  chromophils  have  a  definite  outline  with  a  homogeneous  protoplasm 
which  is  full  of  fine  secretion  granules.  These  cells  stain  intensely  with  acid  or 
basic  stains,  hence  their  name, 

The  chromophoiies,  on  the  other  hand,  are  illnJefined  in  outline;  they  do  not 
contain  secretion  granules,  and  have  no  special  afiinity  for  acid  or  basic  stains. 
The  chromophol^es  are  also  termed  the  chief  cells  (Hauptzellen). 

The  posterior  lobe,  or  nervous  part  of  tlie  hypophysis,  consists  of  a  loose 
stroma  nia;de  up  of  connective-tissue  elements  and  neuroglia  in  which  the  latter 
is  in  excess.  It  is  invested  with  the  epithelial  pars  iniermedia,  with  which,  ac- 
cording to  recent  theories,  it  is  structurally  connected. 

ClinicaUy,  changes  in  the  anterior  lolie  produce  characteristic  reactions  in 
the  general  organism,  as  is  exemplified  by  such  diseases  as  giantism  and  acro- 
megaly.    Tlie  functional  activity  of  the  anterior  lobe  is  closely  interrelated  with 
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tfuit  of  the  sex  glandn.  Extracts  of  the  anterior  lobe  exercise  a  definite  influence 
on  the  Hcxual  apparatus.  Extracts  of  the  posterior  lobe  have  a  specific  action  on 
certain  unstripeti  muscular  systems,  including  the  uterus. 

The  interrelationship  between  the  hypophysis  and  the  genitalia  has  been 
vharly  eHtabliehed  by  both  experimental  and  clinical  evidence.  The  earlier 
experimentH,  carried  out  notably  by  Gushing,  Biedl,  and  Aschner,  demonstrated 
that  (lefi(!icn(fy  of  the  anterior  lobe  secretion  created  artificially  by  partial  removal 
of  the  organ  produced  genital  atrophy  in  adult  animals,  while  in  unmatured 
aninialM  it  brought  about  a  condition  of  permanent  genital  infantilism. 

(/iwhinK  found  in  animals  from  whom  the  anterior  lobe  ot  tne  hypophysis  had  been  removed 
a  t^harneUmHiic  picture.  The  animals  grew  very  fat,  the  genital  organs  of  adult  animals 
\H*tnmiing  atrophifHl,  and  those  of  young  animals  remaining  undeveloped  and  infantile  in  type. 
Ill  tIffiiJ  thifTtJ  vjwxmi  polyuria  and  glycosuria,  falling  out  of  the  hair,  subnormal  temperature, 
utul  \tm*imt¥\  n^iMtanwi  to  infectious  diseases, 

AMiUtuvr'n  ctxperiments  consisted  of  total  and  partial  extirpations  of  the  gland  in  dogs  before 
and  af t«?r  nitxuiil  maturity,  with  the  purpose  of  noting  the  anatomic  changes  in  the  reproductive 
frrtlMtn.  The  <jp<?rHtion8  on  the  hypophysis  were  made  by  the  oral  route,  through  the  soft  palate 
ami  «un<*if()rfn  Imno.  The  dogs  which  had  been  operated  pn  before^  sexual  maturity  were  al- 
UtwtM\  U)  livf  until  H<»V4»ral  months  aft<*r  the  time  of  normal  maturity,  and  were  then  compared 
with  ri<»ffnHl  *;ontrc>l  <iogrt  of  the  same  litter.  The  experimental  animals  showed  the  character- 
iniUi  outward  dinturbanceH  of  development  described  by  Gushing,  manifested  by  retarded  skel- 
«»tal  i{fowth,  lu^cuniuliition  of  fat,  and  general  infantiHsm  of  the  various  organs,  the  internal  gen- 
ital apparutUM  bring  Mrnall  and  underdeveloped.  Histologic  examination  of  the  ovaries  showed 
itii-nnUti  and  jncroriipUitc  ripening  of  the  follicles  and  a  special  tendency  to  cystic  degeneration. 
'Jliit  iiUffUM  ffrnaifMHl  hypoplastic  and  infantile  in  character.  Heat  appeared  later  in  these 
d<i|pt  than  in  iUf  nonmil,  and  only  in  rudimentary  degree,  with  slight  appearances  of  hyperemia 
ariil  uU^riiu*.  fU'crt'tum.  There  was  invariably  sterility  and  only  faint  manifestation  of  sexual 
iinpuU'. 

I'lxtirpatiori  c)f  th«  hyiK>phyHis  in  mature  animals  showed  less  marked  changes  in  the  genital 
rirg«4fiH.  A  itunUriiU'  amount  of  degeneration  was  observed  in  the  ovaries,  while  the  uterus 
nUiiwtti  vt*ry  iinwU  U^hh  atrophic  change  than  is  seen  after  castration.  Heat  was  not  entirely 
d«*troyi«i,  but  wan  (ronsidf-nibly  weakened. 

'Vht*  I'ffiTt  of  nMiioviil  of  the  hypophysis  on  pregnancy  wa«  carefully  studied.  In  order  to 
ri'ifiovi*  l\n'  t^t'UU'Ul  of  ()p<»rative  shock  the  operations  on  gravid  animals  were  performed  in  two 
aUmi'H,  iUti  (irnt  itoiiHiHling  of  opening  through  the  bone  and  baring  the  dura,  while  in  the  second 
iUtt  glutid  wiuH  rxtirpaUNl.     .\bortion  invariably  followed  the  second  stage  of  the  operation. 

Am-Uiwr  linds  1(^  rnarkwl  changes  in  the  genital  organs  after  his  operations  of  extirpation 
tliiiii  did  TuHhirig  and  Hic^dl  aft^T  partial  removal.  Aschner  claims  that  the  difference  is  due 
Ui  t h<-  iiu'i  that  by  his  special  t<!chnic  less  injury  is  done  to  the  brain  substance  than  by  Cushing's 
iiitrurraiiial  nu'tlunl,  and  calls  attention  to  the  fact  that  lesions  of  various  portions  of  the  brain, 
riTi'bi'lliun,  and  spinid  cord  may  produce  results  in  the  genital  system  sunilar  to  those  caused  by 
«»lirpution  of  th(5  hypophysis. 

J<'iirth(?r  (»xiK»rirnontal  evidence  of  the  relationship  between  the  hypophysis 
iitid  \\ui  «<»ni</il  HyHtc^in  hjis  l)een  afforded  by  the  physiologic  effects  of  various 
«»xtnirtM  of  the  hyjxjphysis.  Most  of  the  earlier  experiments  were  made  with 
extnu'lM  of  tlu*  iK>sterior  lobe.  It  was  successively  discovered  that  these  extracts 
exc^rcim^  ji  h!  iinulating  motion  on  the  musculature  of  the  uterus,  the  bladder,  and 
the  i II t(^Mt  i ncH.    Later  they  were  found  to  possess  a  definite  galactagogue  influence, 
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acting  either  as  a  specific  stimulant  to  the  secreting  mammary  cells  or  as  a  con- 
strictor of  the  smooth  muscle-fillers  surrounding  the  milk  duct^^. 

The  most  interesting  experiments  l)earing  on  the  subject  have  been  recently 
published  by  (ioetsch,  who  studied  tlie  effects  of  ovei-stimulation  with  anterior 
lobe  pituitar>'  extracts  on  the  development  and  activity  of  the  sex  glands.  In 
view  of  the  retardation  of  genital  growth  produced  !>v  partial  extirpation  of  the 
anterior  lobe  CJoet^ch  reasonetl  that  it  might  Ijc  po&sible  to  create  premature 
sexual  development  by  the  prolonged  daily  feeding  of  anterior  lobe  extracts  to 
youjig  animals.  The  following  quotation  from  Goetsch's  article  summarizes 
the  results  of  his  experiment**: 

"In  comparison  with  the  devflopment  in  control  animals  tht*  ovaries,  tubes,  anil  corniia 
of  the  utenis  of  aniiuaLn  fe<l  with  whole  pland  extract  (in  whieli  the  anterior  lubr  is  the  respon- 
fiible  factor)  are  hir^ier,  more  vascular^  and  eiieniatouH  in  appearance,  indieating  ineretuied 
development  and  activity.  Even  at  the  early  age  of  two  and  two-fifth?^  luonllis,  from  one  to 
two  months  bc^fore  normal  scxutd  mtiturity,  the  ovar>'  ir^  maturetl,  and  iihowt*  active  ovulation 
and  Graafian  follicle  fonnation,  relatively  few  priiiiorciial  follicles,  an(i  wome  increase  in  the 
amount  of  interstitiid  tissue.  Tliis  striking  £ii>i>f  arance  in  so  viiunp  an  animal  pives  the  im- 
priis,'*ion  that  an  early  ovarian  maturity  ha«  bwn  priMiuceil  by  the  fcMx^ling  of  the  pituitary 
extract.  The  fimbriated  end  nf  tlie  tube  i^  more  brancheil  jmd  tlje  linini:;  columnjir  cellK  are 
more  ciliat^tl,  an  indication  of  greatcj*  activity.  There  is  markwl  hnicrplasia  of  the  uterine 
mucosa,  the  lininpr  cells:*  of  which  are  more  uniformly  ciliated  and  active,  and  there  is  abundant 
^And  formation  in  the  endometrium.  The  appearance  presented  by  the  latter  strikingly 
rej^embles  in  inicrc»MC4ipic  aiipearauec*  the  hyjMTplm^tic  etichmietriuui  of  early  jireKnancy;  There 
is  generally  inereatHMl  vsi^cuhirity  i>r<>duced  in  the  vthule  sexual  a>'stem.  The  overtlevelopment 
13  apparent  even  in  the  muscle  coat  of  the  uteruw^  which  it^  con.siderably  thickeni-^l  and  m  also 
more  vas^ciilar.  A  somewhat  similar  ciiian^tc  i^i  prtjtkiced  by  the  feedinjc  of  corpus  lut^iim  to  the 
female,  but  not  to  tlie  same  rlegrtv  a,H  after  anterior  lobe  adminit^tratitin. 

"And,  again,  the  feeding  of  pituitar>*  anterior  lr*t>e  extract  to  rats  over  prolonged  periods 
was  studietl  with  the  following  renultr^:  After  prolonged  fettling  of  anterior  lobe  extract^  over 
a  perifxl  of  eipht  or  tiine  months,  the  sexual  iniftinets  are  eiu^ly  awakencnl,  filong  with  the  early 
maturity  of  the  sex  glande?.  As  a  result  of  thiw,  a  pair  of  rats*,  after  anterior  lobc^  fei'diuK  over  a 
number  of  months,  lired  earlier  and  oftener,  tlie  feiriale  of  this  piiir  havinj?  two  pregnancies  in 
seven  months  a-H  compjire<l  with  nunc  in  the  female  nf  the  control  pair.  The  eiTect  uf  the  iinte- 
riorlobe  fef^d inj;  la^^tx*^  through  the  a<lult  life  of  the  animalt;.  The  control  rat  never  reacht*  the 
degree  of  develoi>ment  and  activi1>'  ?*hown  by  the  animal  rereiviUK  the  anterior  hibe  extract- 
For  even  at  the  age  of  t<"n  mi>ntha,  after  eight  and  a  half  months  uf  anterior  lulif  feeding,  the 
latter  ^Jtil!  showf*  a  greater,  more  active,  and  mature  sexual  de\  c^lnprnt^nt  than  the  control. 

"The  feeiling  of  pjtuitar\'  ant-erior  lobe  to  parent  ratn  exertn  itn  stimulating  influence  upon 
the  offspring  in  mtra-uterine  life  ant  J  (hiring  lactation,  and,  when  the  experiment  is  carried  fur- 
ther and  the  feeding  to  the  young  is  continutnl  affer  weaning,  it  has  an  even  greater  stimulating 
effect  upon  groT^ih,  weight  and  developments  an<l  caases  earlier  and  more  frtH|uent  l>ri?eding, 
and  ao  locrei^^ed  numt>er  of  offsiiring  in  the  litters.  The  .stinnilating  effect  upon  the  si^x  gland 
18  greater,  the  longer  the  influence  of  anterior  lobe  adnuni8trati<m  18  exertH. 

"The  extract  of  pituitarv  posterior  K>be,  evc^n  after  prohmgt^l  adminiatration,  does  not 
atimulate  growth  in  general,  nnr  the  development  *if  the  hcx  gliitids.  as  thtcs  antcrirjr  lobe  even 
after  a  verj'  shrjrt  jxTiml.  '^rhus.  for  example,  there  is  a  much  Iv^  inarkM  dtn  *'lopment  of  the 
tiftc  glands  aft*'r  adminiatration  for  twf>  and  a  half  months.  The  jjoateritir  lol>e  element  in 
the  whole  gland  extract  ha^*  an  undoubted  retarding  influence  ut)on  the  development  of  the 
«ex  glands,  an  effect  ver\'  similar  to  that  of  ovarian  extract  upon  the  testes.  This  is  shown  by 
the  relatively  ineomplet^^  development  of  the  testes,  for  example,  after  eight  and  a  half 
inointh.<3  of  posterior  lobe  feetling.  If  given  in  too  large  doses  the  extract  causes  in  the  rata 
loss  of  weight,  a-  mild  cnteritijs,  and  incrcuaed  inU^stinal  peristalsis." 
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Clinically  the  reciprocal  action  between  hypophysis  and  sex  glands  is  mani- 
fested in  numerous  ways.  Very  striking  is  the  influence  of  pregnancy  on  the 
size  and  weight  of  the  hypophysis.  Erdheim  and  Stmnme  made  a  systematic 
study  of  the  hypophyses  of  women  who  had  died  during  pregnancy,  and  proved 
that  the  gland  always  becomes  hypertrophied  during  the  pregnant  state.  They 
showed  that  the  hypertrophy  ta:kes  place  only  in  the  anterior  lobe  and  that  the 
posterior  lobe  not  only  does  not  share  in  the  overgrowth,  but  actually  suffers  a 
certain  amount  of  compression. 

On  section  the  gland  is  lighter  in  color,  is  softer,  and  on  pressure  exudes  a 
milky  juice.  This  change  in  consistency  is  the  result  of  a  surprising  change  in 
the  cellular  elements  of  the  anterior  lobe.  It  is  found  that  the  chromophobe  or 
principal  cells  have  been  transformed  into  an  entirely  new  cellular  type  called 
pregnancy  cells,  large  in  size  and  accumulated  in  enormous  niunbers.  They 
are  arranged  in  broad  columns  and  alveoli  and  at  the  height  of  pregnancy  may 
assume  the  appearance  of  adenomatous  hyperplasia.  Cases  have  occurred  in 
which  the  hypertrophy  of  the  gland  has  been  so  great  as  to  exert  pressure  on 
the  optic  chiasm  with  resultant  bitemporal  hemianopsia  (Goetsch).  The 
acromegaly-like  changes  in  the  face  and  extremities  that  occasionally  appear 
in  pregnant  women  are  thought  to  be  due  to  hypertrophy  of  the  anterior  lobe  of 
the  hypophysis.  After  birth  of  the  child  the  gland  undergoes  involution  in  a 
few  months,  though  the  number  of  chief  cells  or  chromophobes  remains  per- 
mantly  increased.  At  succeeding  pregnancies  the  reaction  is  intensified  and  after 
repeated  pregnancies  there  may  take  place  a  form  of  strmnous  degeneration  with 
symptoms  of  hypophyseal  deficiency. 

The  author  recalls  two  cases  in  which  apparently  changes  in  the  hypophysis  became  patho- 
logic. In  the  first  case  a  young  woman  after  her  first  and  only  child  became  permanently 
amenorrheic.  Though  previously  thin,  she  began  soon  after  the  birth  of  her  child  to  accumu- 
late fat  enormously,  so  that  in  time  she  had  the  appearance  characteristic  of  dystrophia  adiposo- 
genitahs,  the  result  doubtless  of  pressure  on  the  posterior  lobe  of  the  hypophysis.  The  breasts 
becanie  completely  and  permanently  atrophied.  At  the  age  of  about  thirty-five  she  developed 
a  cancer  of  the  body  of  the  uterus,  a  disease  which  commonly  does  not  appear  until  after  the 
menopause. 

The  second  case  was  one  of  a  woman  who  after  bearing  several  children  ceased  to  men- 
struate at  about  the  age  of  thirty-fiv^.  There  ensued  an  increase  of  fat  and  partial  atrophy 
of  the  genitals.  Attention  was  called  to  a  probable  pituitary  change  by  the  typical  acromega- 
loid  appearance  of  the  hands,  which  the  patient  said  had  assumed  this  character  after  the  birth 
of  her  last  child. 

The  removal  of  the  sex  glands  produces  definite  changes  in  the  hypophjrsis. 
Fichera  first  described  an  enlargement  and  hyperf unction  of  the  organ  after 
the  castration  of  numerous  species  of  animals,  and  called  attention  to  an  increase 
of  chromophils  in  the  cells  of  the  anterior  lobe.  Tandler  and  Gross  demon- 
strated the  same  reaction  in  human  beings.  It  was  shown  that  eunuchs  usually 
possess  an  enlarged  sella  turcica  due  to  hypertrophy  of  the  hypophysis,  and  it  was 
pointed  out  that  the  skeletal  peculiarities  of  the  early  castrate  resemble  in  general 
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those  seen  in  the  disease  giantism.  The  distrophic  deposition  of  fat  and  the 
anomalies  of  skin  and  hah^  seen  in  eunuchs  recall  appearances  characteristic  of 
certain  fornig  of  pituitar>^  disease. 

Tandler  has  demonstrated  an  eriJargenient  of  the  h^'pophysis  in  castrated 
women. 

It  has  already  Ijoen  sxiirgosted  that  the  h\^ophysis  is,  to  a  eeriain  extent^  a 
sexual  organ.  It  is  readily  conceivable  that  after  the  removal  of  the  sex  glands  in 
matmity  the  internal  secretory  function  of  stiniulatiBg  the  libido  is  carried  on 
by  the  hypophysis.  It  is  quite  jKJssible  that  the  conijiensatory  liypertrophy  of 
the  anterior  lobe  Ls  natme's  provision  for  canying  out  this  purpose.  Support 
is  lent  to  this  idea  by  the  increase  of  the  sexual  impulse  that  often  follows  late 
castration,  a  fact  that  may  be  explained  by  overstimulation  from  the  hyper- 
trophied  sex  elements  of  the  anterior  lote. 

The  relation  of  the  ovaries  to  the  In^xiphysif^  is  well  illustrated  by  the  case  reported  by 
Goldstein  of  a  woman  who  in  her  youth  hail  .shown  some  tendency  to  giant  ism.  At  the  ajce  of 
thirty-eight  she  ^as  aubjecteil  to  a  panhystereetomy  for  myomatous  uterus.  Soon  after  tho 
operation  8he  developer!  a  Vfry  marked  ea.se  of  iitToniegaly*  In  thiti  instance  the  iniluenco  of 
the  ovarim  had  held  in  cheek  the  strong  tendeiiciei*  of  the  hypophys^eal  secretion.  When  the 
neutridizing  elTeet  of  the  ovariej^  was  removed  the  abnoniial  tenrleney  of  tlie  hypophysis  was 
manifei^ted  by  the  development  of  aerome^raly. 

The  influence  exerted  on  the  sexual  glands  by  ehanges  in  the  hypophysis  is 
manifested  through  the  effects  of  increased  or  diminished  function  of  the  gland, 
Hyperf  unci  ion*  technically  termed  hyperpituitarism,  is  due  to  increased  activity 
of  the  anterior  lol>e  consequent  uprm  adenomatoui<  enlargement  or  hyfjerplasia 
of  that  portion  of  tlie  j^Iaiid,  Tlie  increaised  secictory^  activity  is  referable  to 
the  chromophil  cells  which  may  Ix?  regartied  as  primarily  the  sexual  elements  of 
the  pituitarj^  organ.  If  under  the  influence  of  a  diseased  etjndition  hyi^erplasia 
of  the  anterior  lobe  oceiu's  before  pulierty,  the  ultimate  result  is  gigantism.  If 
the  hypeiplasia  takes  place  after  maturity,  acromegaly  ensues. 

During  the  e^rly  hyperactive  stage  of  thes<^  diseases  there  takes  place  an 
active  stimulation  of  certain  of  the  other  organs  of  internal  secretion,  notably 
the  sex  gkmds.  Thus  in  giants  there  may  be  a  precocious  acfjuisition  of  si*xual 
power  and  secondar^-^  sex  characters,  attende*!  with  abnormal  muscular  strength. 
Acromegalics  during  the  early  stages  may  exliil>it  a  great  accentuation  ncd  only 
of  sexual  vigor,  but  of  all  their  intellectual  and  physical  jxjwers.  In  the  course 
of  time,  however,  in  l>oth  gigantism  and  acromegaly  the  overactive  tissue  of  tiie 
ant^erior  lobe  of  the  hypophysis  undergcjes  a  regressive  change  in  the  form  of 
strumous  tumor,  with  tendency  to  cystic  degeneration.  Under  these  conditions 
the  once  hypei-functit^nating  organ  is  transformed  into  one  in  which  tlie  function 
becomes  deficient,  A  corresponding  li^^Mjfunction  occurs  in  the  rest  of  the  organ- 
ism, especially  in  the  sex  glaiuls.  Men  lose  their  libido  sexualis  and  become 
impotent,  while  wonien  become  amenorrheic  and  sterile.  Genital  atrophy 
eventually  occurs.    The  ovaries  of  acromegalic  women  stiow  atrophic  changes 
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on  the  part  of  the  Graafian  follicles  and  interstitial  tissue  with  absence  of  corpora 
lutea. 

Hypof unction  of  the  hypophysis,  or  hypopituitarism,  as  it  is  called,  may 
occur  secondarily  as  in  gigantism  and  acromegaly  after  a  period  of  increased 
activity  or  it  may  be  primary.  Primary  hypopituitarism  may  be  the  result  of 
certain  inherent  degenerative  processes  or  more  commonly  the  outcome  of 
pressure  either  of  the  hypophysis  itself  or  of  a  neighboring  organ.  If  it  occurs 
before  puberty  there  is  a  retardation  in  skeletal  growth  in  the  form  of  true 
dwarfism  in  contradistinction  to  the  condition  of  gigantism  which  follows  pre- 
pubertal hyperfunction  of  the  hypophysis.  Individuals  of  this  kind  possess 
typical  characteristics.  In  addition  to  the  undersized  stature  there  is  an  aplasia 
of  both  the  genital  and  interstitial  elements  of  the  genital  glands,  deficient  growth 
of  hair,  and  the  peculiar  distribution  of  fat  referred  to  before  in  conditions  of 
dystrophia  adiposo-genitalis.  The  reproductive  organs  and  secondary  sex 
characters  are  infantile  and  there  is  a  general  sluggishness  of  metabolism  as 
indicated  by  polyuria.  There  may  be  symptoms  of  pressure  on  the  optic  nerve. 
In  other  words,  these  dwarfish  individuals  correspond  in  every  physical  respect 
to  the  experimental  dogs  of  Gushing  and  others,  in  which  the  anterior  lobe  of 
the  hypophysis  has  been  partially  extirpated. 

When  the  condition  develops  after  maturity  similar  though  less  marked 
changes  appear,  i,  e.,  adiposity,  hypotrichosis,  retrogression  in  the  sex  organs 
with  irregularities  of  function  and  various  abnormalities  of  metabolism. 

In  addition  to  the  well-defined  cases  of  hyper-  and  hypopituitarism  there  are 
cases  in  which  the  symptoms  are  confused  as  a  result  of  a  state  of  increased  and 
diminished  activity  occurring  in  the  same  gland  at  the  same  time.  To  such  a 
condition  has  been  given  the  term  dyspituitarism. 

Organotherapy. — From  a  therapeutic  standpoint  extract  of  the  posterior  lobe 
(pituitrin)  has  proved  of  the  greatest  value,  particularly  in  obstetrics.  Although 
the  extract  has  a  stimulating  influence  on  unstriped  muscle  generally,  it  seems 
to  exert  a  specific  action  on  the  parturient  uterus.  Pituitrin  acts  as  a  powerful 
stimulant  to  uterine  contractions  and  is,  therefore,  of  use  in  accelerating  labor 
and  in  preventing  postpartum  hemorrhages.  It  is  rarely  toxic,  but  it  is  attended 
with  certain  dangers  when  used  in  labor.  It  is,  in  general,  contraindicated  during 
the  first  stage  of  labor,  the  dangers  being  excessive  pains  on  account  of  the 
powerful  uterine  contraction  and  rupture  of  the  uterine  wall  if  there  is  weakness 
of  the  musculature  or  obstruction  to  the  labor.  Another  danger  is  asphyxiation 
of.  the  child  in  cases  where  subsequent  rapid  delivery  cannot  be  carried  out. 
Pituitrin  produces  a  sudden  and  somewhat  prolonged  rise  in  blood-pressure  and 
in  some  cases  this  may  prove  dangerous  to  the  patient.  The  extract,  is  most 
useful  during  the  second  stage  of  labor,  in  cases  in  which  normal  progress  of 
labor  has  stopped.  By  its  use  many  low  forceps  operations  are  avoided,  while 
in  many  cases  in  which  high  forceps  would  ordinarily  be  necessary,  delivery  is 
brought  about  by  a  simple  low  forceps  operation. 
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In  the  postpartum  hemorrhage  pituitrin  has  not  taken  the  place  of  ergot. 
Williams  recommends  its  use  in  conjunct icjii  with  ergot.  It  acts  more  rapidly 
than  ergot,  but  its  effects  are  more  transient;  hence  the  best  eflects  may  t>e  pro- 
cured by  administering  pituitrin  first  and  following  it  later  with  ergot. 

Williams  also  recommends  pituitrin  as  a  prophylactic  against  liemoiThage  in 
cesarean  section.  It  is  important  not  to  administer  the  drug  before  dehvery 
of  the  child  on  account  of  the  danger  of  awpliyxiation.  Immediately  after  de- 
li verj'  1  c.c.  of  the  pituitrin  is  injected  directly  into  the  posterior  w*all  of  the  uterus. 
The  uterus  iin<lergoes  a  rapid  and  powerful  contractitvn. 

Pituitrin  lut«  Ijecome  a  useful  atljunct  in  the  treatment  of  intestinal  paresis 
and  distention  following  abdominal  operations.  Some  even  go  so  far  as  to  employ 
it  as  a  routine.  The  fii-st  dose  is  given  from  foiu*  to  six  hours  after  operation,  and 
may  lie  re()eate<l  a  numter  of  times  at  interv' als  of  four  to  six  hours  according  to 
indications  ((Joetsch).  W^e  have  found  it  useful  in  a  ntmil)er  of  easels  of  severe 
distention,  and  in  two  cases  it  wajs  apparently  a  life-saving  measure. 

Pituitrin  is  said  to  be  valuable  for  stimulating  the  liladder  in  jx^stoi^erative 
retention.  In  our  experience  it  has  proved  ctisapix>inting  when  adnunistered 
for  this  puipose,  Pituitrin  is  usually  given  hypodcmiically  in  doses  of  1  c.c. 
from  sealed  ampules.  The  injection  should  be  intramuscular.  In  oui*  experi- 
ence we  have  never  noted  any  toxic  efTeets  in  its  use  for  pcjst operative  distention. 

Pituitrin  has  been  frequently  advocated  for  the  treatment  of  functional 
menorrhagias,  especially  in  those  that  occur  in  young  women.  W^e  have  found 
it  of  little  or  no  vahie- 

Extracts  of  the  hypophysis  ha%  e  been  used  successfully  in  the  treatment  of 
patients  suffering  from  pituitary  deficiency.  As  Cushing  has  pointed  out,  in 
most  of  these  cases  both  lobes  are  aHeeted.  The  loss  of  libido  and  potentia  in 
the  male  and  funenon'hea  and  sterihiy  in  the  female,  which  are  characteristic 
of  hypophyseal  diseai$e,  are*  as  we  have  se€^n,  referable  to  ilist  urban ces  of  tlie  tmie- 
rior  lolie,  while  the  accumulation  of  fat  and  metabolic  iiTegularitiee  are  the  result 
of  defects  in  the  posterior  lobe.  Crushing  and  his  school,  therefore,  reconnnend 
for  the  treatment  of  these  cases  extracts  made  from  both  lolies  of  the  gland. 

In  g^^necologic  practice  extracts  of  the  whole  gland  are  indicated  in  menstrual 
disorders  tiiat  are  essentially^  the  result  of  pituitary  deficiency,  in  which  casess 
ovarian  therapy  may  be  used  in  combination.  CJoetsch  calls  attention  in  hypo- 
physeal therapy  to  the  importance  of  constant  and  loug-continued  treatment 
with  increasing  dosage  for  successful  result.  He  recommends  beginning  with 
5  grains  of  the  dried  extract  of  the  whole  gland  three  times  daily  and  increasing 
tliis  dosage  until  improvement  is  noted. 

THE  THYROID 

The  variations  in  size  of  the  thyroid  gland  during  certain  phases  of  the 
female  sexual  life  has  been  observ-ed  suice  the  earliest  times^  but  only  recently 
has  the  subject  been  put  on  a  scientific  basis  by  exact  clinical  observations 
and  animal  e.xijerimentation. 
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It  has  been  observed  that  at  puberty  the  thyroid  at  times  takes  on  a  marked 
enlargement,  which  is  much  more  intensive  and  much  more  conmion  in  girls 
than  in  boys,  and  it  has  been  suggested  that  many  of  the  puberty  symptoms  in 
girls,  such  as  tendency  to  heart  palpitation  and  the  evidences  of  vasomotor 
disturbances,  may  be  due  to  a  hypersecretion  of  the  gland  at  this  period. 

Experiments  have  shown  a  certain  antagonism  between  the  ovaries  and  the 
thyroid  gland.  Animals  that  have  been  castrated  early  exhibit  an  abnormal 
length  of  certain  bones,  especially  the  tibia,  while  in  animals  from  which  the 
thyroid  has  been  extirpated  these  same  bones  are  excessively  short.  The 
early  extirpation  of  the  thyroid  produces  a  certain  amount  of  degenerative 
change  in  the  ovaries  or  testicles,  delays  the  time  of  puberty,  and  greatly  limits 
the  productivity  of  the  individual. 

It  has  been  well  established  that  the  thyroid  swells  during  menstruation, 
a  phenomenon  that  has  long  been  observed,  and  as  proof  that  this  is  not  due  to 
hyperemia  is  adduced  the  fact  that  sometimes  these  menstrual  swellings  are 
the  starting-point  of  permanent  goiters. 

Women  with  diseased  thyroids  usually  have  menstrual  disorders.  Kocher 
has  observed  that  patients  on  whom  a  too  radical  goiter  extirpation  has  been 
performed  suffer  from  menorrhagia,  and  has  treated  such  cases  successfully 
with  thyroid  extract.  He  terms  this  condition  menorrhagia  thyreopriva.  That 
the  relationship  between  thyroid  and  genitals  is  not  understood  is  shown  by 
the  fact  that  in  some  cases  of  hypothyroidism,  or  myxedema,  there  is  amenor- 
rhea, and  that  thyroid  extract  works  beneficially  for  the  conditions  both  of 
menorrhagia  and  amenorrhea  when  the  gland  is  diseased. 

Interesting  clinical  observations  have  been  made  which  seem  to  show  some  definite  con- 
nection between  thjToidism  and  menstruation.  Klokow  reports  the  case  of  a  seventeen-year- 
old  girl  who,  whenever  her  menses  were  delayed,  always  developed  a  goiter,  which  immediately 
vanished  as  soon  as  the  period  appeared.  Steinberger  reports  the  case  of  a  girl  of  sixteen  vfho 
suddenly  ceased  flowing  during  one  of  her  periods  and  at  the  same  time  develc^jed  a  goiter. 
Treatment  with  iodin  caused  the  goiter  to  disappear,  whereupon  the  menstrual  flow  was  re- 
sumed. 

The  swelling  of  the  thyroid  gland  is  most  noticeable  during  pregnancy, 
H.  W.  Freund  having  demonstrated  it  in  45  out  of  50  cases.  Lange  regards  the 
process  as  a  physiologic  one,  and  considers  it  due  to  hypertrophy  rather  than  to 
hyperemia  of  the  organ,  because  of  its  amenability  to  iodin  treatment. 

Lange  also  made  the  interesting  observation  that  women  in  whom  the 
thyroid  does  not  swell  exhibit  a  renal  albuminuria,  and  expressed  the  belief 
that  the  swelling  of  the  thyroid  acts  as  a  protection  against  certain  poisons 
which  are  set  free  as  a  result  of  pregnancy,  and  which,  without  the  protection 
of  the  secretion  from  the  hypertrophied  thyroid,  are  injurious  to  the  kidneys. 
As  a  rule,  the  enlargement  of  the  thyroid  gland  gradually  disappears  after  the 
end  of  pregnancy,  but  not  a  few  cases  have  been  reported  in  which  a  perma- 
nently increasing  goiter  dated  from  a  pregnancy. 
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In  one  niee  in  the  author'?*  exjwrit^nfc  in  which  tihcre  hatl  heen  spvere  dysmenrnrhea  both 
the  patient'H  penpral  condition  and  the  tti>T(iid  di^f^tiiic  wore  dustinetly  improved  by  the.  opera- 
tion; in  another  case  Gravf»8'  dLseiist^  wa.s  not.  discovered  imtil  after  the  operation,  which  un- 
questionably^ aggravatetl  the  diiiciitte  to  sueh  an  extent  as  to  nndte  it  definitely  noticeable. 

To  persons  suffering  from  exophthalmic  goiter  the  question  of  marriage 
and  reprodurtion  is  an  important  one.  It  is  necessary  to  t^e  into  considera- 
tion the  undoubted  fact  that  either  the  t^^ndency  to  the  disease  or  allied  neurotic 
conditions  may  be  transmitted  by  lieredity^  while  the  danger  of  aggravating  the 
disease  by  pregnancy  is  a  matter  of  m<jnient. 

Hypothyroidism  (Myxedema^  Cretinism  [Novak]).— Our  knowledge  of 
the  resulting  conditions  of  hypothjrroidism  is  gained  from  animal  experimen- 
tation, operations  on  human  beings  for  goiter,  and  the  clinical  effects  of  absence 
or  destructive  disease  of  the  thyroiii  gland. 

Removal  of  the  thjToid  of  young  animals  produces  constant  and  charac- 
teristic appearances,  consisting  of  an  immediate  limit-ation  of  growth,  especi- 
ally of  the  long  brmes,  changes  in  the  growth  of  the  bair^  lowering  of  the  tem- 
[jerature,  thi{^keniiig  of  the  skin,  atheromatous  changes  of  the  aorta,  genital 
hyiKjplasia,  st^erihty,  and  idiocy  (v.  Eisolsberg). 

In  older  animals  the  changes  are  somewliat  less  marked  and  are  charac- 
terizefl  by  apathy,  disturbances  of  the  skin  and  tligestion,  emaciation,  anenaia, 
and  lowered  resistance  to  disease.  The  genital  functions  are  diminished,  but 
not  always  entirely  destroyed. 

These  experimental  results  in  animals  correspond  very  closely  to  the  effects 
of  th^Toid  removal  in  man,  when  all  the  gland  structure  (excluding  the  para- 
thyroid) has  been  extirpated.  The  condition  has  been  termed  **caehoxia  strumi- 
priva''  (Kocher)  and  "postoperative  myxedema/'  In  the  young  complete  re- 
moval brings  about  changes  similar  to  those  descrilxHl  in  animals,  sexual  devel- 
opment l>eing  either  entirely  prevented  or  much  delayed. 

Congenital  myxedema  or  thyreaplasia  relates  to  a  condition  where  there  is 
entire  alisence  of  the  gland.  The  picture  is  characteristic  and  familiar— dwarf- 
ism, cretinic  facics,  peculiar  thick,  dry  skin,  broad  nose,  wide  nostrils,  and 
thick  lips.  There  is  very  marked  hypoplasia  of  the  genital  organs  and  mental 
dcA'ctiveness.  This  condition  is  said  to  l>e  hereditarj^  l>eing  influenced  by 
Ijlood  relationship  or  alcoholism  of  the  parents.  The  disease  does  not  make  its 
appc^arance  until  the  second  half  of  tlie  first  year,  it  being  supposed  that  in 
uterine  life  and  during  the  hictation  f>eriod  the  child  receives  thyToid  secretion 
from  its  motlier. 

Infantile  myxedema  is  the  result  tjf  an  early^  atrophy  of  the  thyToid  gjand 
m  children  who  are  born  normal,  and  remain  so  until  the  fifth  or  sixth  year, 
when  they  acquin*  the  myxetiemat^jus  condition.  The  disease  is  far  more 
common  among  girls  than  l>oys.  Tlie  genital  system  at  puberty  remains  in 
the  infantile  stage.  The  otlier  ap|x^arances  of  hy|x»thyroidism  are  like  those 
of  congenital  myxedema,  only  not  as  severe. 
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Myxedema  of  adults  is  more  Common  than  the  infantile  type  and  is  seen 
especially  in  certain  cuimtries.  It  is  the  result  of  atrophy  of  the  thyroid  pland 
from  either  a  simple  or  inflammatory  prueess.  Tlio  liisi^ase  is  characterized  by 
drjuess,  thickness,  and  c(x>lness  of  the  skin,  which  shows  swellings,  esfiecially 
of  the  face,  neek,  anti  extremities.  The  hantls  look  plnnii>  and  short,  the  eye- 
lids hang  down,  and  the  upi^er  hp  is  tliick  tuid  protruding*  The  patient  be- 
comes apathetic  and  indolent.  The  sfx^eh  is  slow  and  expressionless.  Sweat 
Esecretion  entirely  ceases.  The  blood  is  reduced  in  red  corpuscles  and  hemo- 
globin (Novak) - 

The  etiology  of  adult  m\Tcedema  is  not  definitely  known.  Heredity  seems 
to  play  a  certain  role,  as  shown  by  examples  where  it  has  appeared  in  several 
meml^ers  of  the  same  family. 

The  disease  is  found  chiefly  in  women,  the  proportion  being  estimated 
as  high  as  80  per  cent.  In  a  very  large  number  of  eases  there  are  found  jX'lvic 
tlisturbanees,  which  *  howe^-er,  are  prol>ably  rather  the  result  than  the  cause 
of  the  disease.  Severe  intrapartum  bleedin^t  and  too  fret[uent  child!>earing  have 
been  assigned  as  etiologic  factors.  Sometimes  m^-xetlema  develops  during 
pregnancy. 

The  special  genital  symptoms  that  occur  with  m>^edema  are  usually  in  the 
form  of  menstrual  disturbance,  either  as  amenorrhea  or  menorrhagia,  for  both 
of  which  conditions  thyroid  extract  works  beneficially.  The  disease  does  not 
always  alter  the  genitalia,  but  may  cause  marked  atrophy, 

.\nother  form  of  hypothyroidism  is  seen  in  the  condition  of  endemic  cretin- 
ism, in  wdiicli  the  disease  is  associated  with  goiter  and  is  confined  to  certain 
localities.  The  etiolog>'  of  this  affection,  usually  referred  to  drinking-water, 
cannot  l>e  discussed  here.  Hereditary  influences  unquestionably  play  some 
part  in  its  transmission. 

The  disease  manifests  itself  by  myxedema  and  disturbance  of  genital  develop- 
ment. As  a  rule,  the  genitals  preser\^e  the  infantile  type^  and  there  is  partial 
or  complete  lack  of  development  of  the  secondary  st^xual  characters,  especially 
appiirent  in  the  breasts  and  pubic  liair.  Sometimes  the  genitals  mature  nor- 
mally and  the  individual  may  procreate,  but  is  liable  to  dystocia  on  account  of 
narrow  pelvis. 

THE  PARATHYROIDS 

The  influence  of  the  parathyroids  on  the  organism  has  been  studied  experi- 
mentally in  imimals.  It  has  been  found  tiiat  in  all  animals  where  all  four  para- 
thyroids are  removed  death  follow^s  from  acute  tetany,  while  a  partial  removal  of 
the  parath>Toiits  may  or  may  not  produce  a  condition  of  chronic  tetany.  The 
subject  is  of  interest  here  in  relation  to  the  tetany  of  maternity »  which  is  thought 
to  be  the  result  of  parathyroid  insufficiency.  Following  in  line  with  animal 
experiments  in  which,  by  many  investigations,  successful  results  on  tetanized 
animals  were  obtainetl  l>y  the  implantation  of  parath3Toid  tissue,  von  Eisels- 
berg  haa  succeeded  in  eiTecting  a  jxTmanent  cure  of  recurring  tetany  in  a  woman 
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by  transplanting  a  j)arathyroid  gland  from  a  patient  who  was  undergoing  a 
goiter  operation.  The  results  of  parathyroid  extract  administration  in  cases 
of  tetany  have  so  far  not  been  particularly  encouraging. 

An  attempt  has  been  made  to  show  a  relationship  between  the  para-thyroids 
and  the  conditions  of  eclampsia  and  osteomalacia.  Favorable  results  have 
been  reported  of  the  use  of  parathyroid  in  cases  of  eclampsia,  but  the  relation- 
ship has  not  been  scientifically  proved  and  is  a  matter  of  doubt.  The  same  may 
be  said  of  osteomalacia. 

THE  SUPRARENAL  SYSTEM 

A  knowledge  of  the  histology  and  comparative  anatomy  of  the  suprarenal 
system  is  essential  for  an  understanding  of  the  present  theories  regarding  its 
internal  secretory  functions.  Comparatively  recent  studies  have  shown  that  the 
suprarenal  bodies,  formerly  regarded  as  homogeneous  organs,  in  reaUty  represent 
the  union  of  two  diiTerent  and  independent  organic  sj^stems.  This  knowledge 
was  gained  first  by  the  frequent  discovery  of  small  bodies  isolated  from  the  main 
glands  which  from  their  histologic  structure  could  only  be  regarded  as  accessory 
parts  of  the  suprarenals.  Secondly,  comparative  anatomy  showed  that  in  the 
lower  vertebrates  the  two  tissues  which  constitute  the  cortex  and  medulla  of  the 
suprarenal  glands  exist  as  two  anatomically  separate  systems.  Furthermore, 
comparative  embryologic  studies  revealed  the  fact  that  two  independent  S3rstem8 
are  evolved  from  two  separate  primordial  beginnings,  which  in  the  higher 
vertebrates  become  topographically  united  in  the  form  of  a  single  gland. 

The  cortex  of  the  suprarenal  body  is  originally  derived  from  the  mesoderm 
and  is,  therefore,  a  connective-tissue  structure,  a  point  which  is  of  importance  in 
considering  its  relationship  with  the  glands  of  sex.  The  cells  of  the  cortex  are 
arranged  in  rows  and  columns.  Their  protoplasm  is  filled  with  fat  or  Upoid 
granules.  The  cortical  cells  resemble  closely  the  interstitial  and  luteal  cells  of 
the  ovary  both  in  their  general  arrangement  and  in  their  possession  of  lipoid 
granules. 

The  medulla,  on  the  other  hand,  is  derived  from  the  ectoderm  and  is,  therefore, 
an  epithehal  structure.  It  has  a  common  origin  with  the  sympathetic  nervous 
system  from  which  it  separates  in  the  process  of  embryonic  evolution.  The  cells 
of  the  medulla,  richly  supph^  with  nerves  and  vessels,  are  arranged  in  spheroid 
or  cord-like  masses.  They  have  an  affinity  for  chromic  acid  from  which  they 
receive  a  brownish  stain;  hence  they  are  called  chromaffin  cells. 

Thus  the  cells  of  the  cortex  are  distinguished  by  their  hpoid  contents  and  the 
cells  of  the  medulla  by  their  chromaffinity. 

Besides  the  two  suprarenal  capsules  there  are  to  be  found  isolated  cell  aggrega- 
tions in  certain  parts  of  the  body,  some  of  which  contain  cortical  and  others 
medullary  tissue.  Rarely  cell  bodies  are  found  containing  both  cortical  and 
medullary  tissue,  thus  constituting  true  accessory  suprarenals.  The  accessory 
cortical  cell  collections  are  found  in  the  neighborhood  of  the  suprarenals;  in  the 
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renal  substance  itself;  along  the  suprarenal  veins;  throughout  the  retroperitoneal 
space  extending  down  into  the  pelvis;  in  the  broad  ligaments,  and  in  the  sex 
glands  (ovar^'  and  testes).  It  will  thus  be  seen  that  the  cortical  accessory 
bodies  lie  in  j^eneral  along  the  path  traveled  by  the  sex  glands. 

The  accessory  medullary  cell  accimmlations  have  a  definite  independent 
distribution.  Inasnmch  as  the  medulla  of  the  suprareuals  had  a  eonxrnon  em- 
br}Tjnic  origin  with  the  sjmpathetic  nervous  system^  the  accessory  portions  are 
found  distributed  along  the  sympathetic  nerves  and  ganglia  partly  as  isolated 
cells,  partly  as  small  cell  bodies,  and  partly  us  glandular  structures.  The  last 
named  are  invariably  found  at  the  l>ifurcation  of  the  carotid  arterj^  and  at  the 
abdominal  division  of  the  aorta^  and  have  received  special  names  (carotid  gUmd, 
accessory  organs  of  Zuckerkandl).  All  these  aecimiulations  are  made  up  of 
chromaffin  cells  like  those  of  the  suprarenal  medulla.  Hence  the  medulla  with 
all  i^ts  accessory  elements  is  termed  the  chromaffin  .system.  Thus  it  will  be  seen 
that  the  cortical  portions  of  the  suprarenal  system  is  anatomically  closely  as- 
jBDciated  with  the  urogenital  organs,  while  the  medullary  or  chromaffin  portions 
are  intimately  connectefl  with  the  s>rmpathetic  nervous  sysfem.  With  this 
brief  description  of  the  anatomy  of  the  suprarenal  apparatus  it  will  be  easier  to 
understand  its  othen^ise  confusing  physiologj\ 

The  two  systems  of  the  suprarenal  apparatus,  cortical  and  medullars',  have 
each  an  independent  internal  secretory  function.  Most  of  our  present  knowledge 
of  the  specific  secretions  of  the  two  parts  of  the  suprarenale  relates  to  the  medul- 
lary or  chroniaflan  system,  wliich  elaborates  the  hormone,  called  adre^iaiin  (or 
adrenin  or  epinepkrin). 

hvUne  the  dis<?over>'  of  tlip  indepenrienc<»  of  tho  two  partn  tliat  constitute  the  suiirRrrna! 
organs  the  whole  ghmds  were  culled  tlie  atlrGnals,  from  wliich  the  word  '*udren:iliii"'  wius  derivt^L 
In  the  niCMiern  i<cientilic  treatises  the  metlulla  and  its  accojMwin,'^  ti».Hiie  are  Kenrrally  rrferrod 
to  lis  the  adrenal  ^ijmkm.  Tlii.n  nonienrlattire  is  apt  to  create  confusinn  in  the  mind  of  the 
siudent.  In  ron  trad  isti  net  ion  to  the  fifinnnl  system,  the  eortex  and  its  subsidiary  tissue  is 
termed  the  *'interrenal  syf^teoL"  In  order  to  prevent  confiiwion  we  have  purpHjeely  avoided 
umnfi^  these  terms. 

The  physiologic  functions  and  chemistry'  of  adrenalin  are  better  knoi^T)  than 
those  of  an}'  other  hormone  of  the  body.  It  is  probably  necessary  to  the  life 
of  the  organism.  Experimental  extirpation  of  the  medulla  does  not  always  cause 
death,  but  in  these  experiments  only  part  of  the  clu'omaffin  substance  is  removed, 
for  the  adrenal  function  is  carried  on  by  the  accessory  tissue  which  is  scattered 
throughout  the  body  in  association  with  the  sympathetic  nerves  and  f^an^ha, 
Tliese  free  portions  of  the  system  actuaHy  comprise  coMectively  a  mass  of  active 
functioning  tissue  considerably  greater  and  moi*e  important  than  that  pait  which 
IB  enclosed  in  the  suprarenal  capsules,  namely,  the  medulla  (Biedl). 

Adrenalin,  owing  to  the  origin  and  distribution  of  the  chromaffin  tissue,  has  a 
specific  affinity  for  the  sympathetic  nervous  system  and  exclusively  influences 
thoBe  parta  of  the  body  which  are  ennervated  by  the  sympathetic  system.     The 
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results  of  its  action  correspond  identically  with  those  produced  by  electric  stimula- 
tion of  the  sjTiipathetic  nerves  suppljin^^r  those  origans  (Biedl).  Space  does  not 
l>eruiit  a  full  discussion  of  the  physiologic  significance  of  the  chromaffin  tissue. 
The  following  brief  summary  of  its  action  is  taken  from  Falta: 

"The  physiologic  aignificancr  of  the  chromaffin  tissue  may  be  adducetl  from  what  has 
juet  tK!en  saifl  with  reKartf  to  adrpnalin's  intengivp  and  mamfoM  actions.  We  may  assunn?  that 
it  inaintaina  the  normal  excitability  of  the  sympathetic  nerves  and  that  by  nieana  of  jtraduntion 
of  the  st^retion  it  is  concormNi  in  the  rt*prvilation  of  the  bluod-pres^sure,  the  fliwtnbufion  of  blood, 
and  the  t^inus  of  all  f>ther  organr*  innt-n'titcHf  by  the  symphatetic;  further,  that  it  niaintiiins 
constant  the  amrmnt  of  sugar  in  the*  blood  and  enU^rs  in  a  rc'iEulatory  manner  into  other  fact'Ort* 
*>f  the  nietaboliKin ;  further,  thrit  it  influenees  mi^iseular  power  (whether  directly  or  through  carbo- 
hydrate metabohsMi  is  qucstitmable) ;  and  finally  it  exereifies  an  influence  on  the  production  of 
neutrophilic  leukocytfis  and  on  the  plasma  contents  of  the  eirculatijig  blood/' 
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Of  especial  interest  is  the  fact  that  the  hormone  of  the  chromaffin  sj'stem  is 
greatly  influenced  by  conditions  of  emotional  disturbance.  C'annon  has  shown 
experimentally  how  such  emotions  as  fear,  an^er,  desire,  etc.,  may  powerfully 
affect  the  output  of  adrenahn,  either  by  suppression  or  accentuation,  with  cor- 
responding changes  in  the  organs  inner-vated  by  the  sympathetic  system.  In 
view  of  the  emotional  lability  that  characterizes  woman's  nature  especially  at 
such  critical  periods  as  pul^ertyj  menstruation,  pregnancy  and  the  menopause, 
anti  the  orfi;anic  disturbances  that  occur  at  such  times,  tiiere  undoubtetlly  exists 
through  the  medium  of  the  emotions  an  important  relationship  lietween  the 
organs  of  generation  and  the  internal  secretion  of  the  chromaffin  system. 

The  following  quotation  from  C  annon  gives  an  excellent  idea  of  some  of  the 
interesting  work  he  has  done  on  the  relationship  of  the  secretion  of  adrenalin  to 
the  emotions: 


"When  ft  cat  becoraes  infuriated  the  pupils  are  dilate<l  and  the  hair  is  erect  from  the  neck 
to  the  end  of  the  tail.  But  besid*^  thes<*  surface  rnanifcstatioDS  there  are  int<^*mal  chiUiRet?; 
for  exan^ple,  the  heart  beat^?  rapidly  an<l  the  activities  of  the  stomach  and  intestines  are  stopped. 
Hoth  the  in<enKd  and  the  external  changes  are  due  to  the  ptuwago  of  ner\'e  impulses  to  viEcera 
along  the  neurone  of  the  syniimthetic  division  of  the  autonomic  system.  The  relation  of  the 
fibi-rs  connecting  the  central  nervou.^  syntem  with  these  neurons  is  such  as  to  provide  for  dififufie 
action  on  all  tin*  viscera  tliat  are  innervated  by  thiii  division. 

"The  sufjrarenal  inlands  are  snpplietl  with  nervf^s  frorn  the  s>Tnpathetic  division;  and  also 
the  secretion  of  the  suprarenal  ine<:lulla  afTtnits  all  structures  innervated  by  the  Byinpathotic 
division  preci^»ly  iu?  if  they  were  being  stimulated  by  its  impulses.  We  have  found  that  the 
auprarentd  glands  st-eret^  epinephrin  in  times  of  gresd  excitement,  that  there  is  an  increa^etl 
hlxTatian  of  sugar  from  the  liver  i^y  that  glyfowuria  may  rej^ult,  that  there  is  an  atwlition  or 
prompt  lessening  of  muscular  fatigui%  ami  that  there  h  a  verj'  much  more  rapid  clotting  of 
blofMJ,  It  i,H  known  iiho  that  epinephrin  eauniNS  a  rf*<listributiori  of  I  ioimI  in  the  l>twiy  fK>  that 
it  is  rtent  away  from  the  alimentary  canal,  who*5<'  activiticfl  are  inliibited,  to  the  heart,  the 
limg><,  the  central  nervous  syetenu  and  active  skeletal  rauflclei*.  It  is  known,  al^o,  that  epi- 
nephrin eau.4e.*^  ililation  of  the  broneliioles,  and  it  is  known  that  it  increases  the  number  of  red 
bloo<i-corjjuscle.H  per  cubic  millimeter^an  increase  which  Lamson  has  shown  occurs  also  to  a 
markixi  degree  in  case  of  emotional  excitement, 

**The>*e  changes^  a.M  true  of  man  a«  of  the  lower  animals  in  timrn  of  great  emotional  strees, 
are  significant  when  the  conditionj^  which  would  ^ive  rise  to  the  emotions  are  coa«idered.    Fear 
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is  assnciato<;l  with  the  inMlinct  to  fie<*;  rajtr%  with  tho  instinct  to  fight  Those  arc  the  einotiona 
and  instincts  iindprtyina  the  stnigglr  for  existc'ncp.  They  are  aifo  the  emotioaK  and  instincts 
into  which  all  other  instincts  miiy  be  readily  turned  when  they  are  thwrtrtwh  The  int<*rnal 
changes  are  all  directed  toward  increasing  the  efficacy  of  the  organism  for  physical  struggle. 
The  increased  blootJ-sugar  provides  a  source  of  muHCular  energ>\  The  ahered  distribution  of 
bk»o<i  and  the  incre;ised  number  of  reel  hlood-Hfnri>Tjf<cles  arrange  for  carrying  an  abundance  of 
oxygen  to  the  active  stnictures.  The  dilatrtl  l>ro!ichiole8  allow  ready  ventilation  of  the  lungs 
when  oxygen  is  greatly  ne^'ded  and  carbon  dioxk]  iss  ^M'ing  prtxluce<i  in  hirge  amounts.  Thf^ 
proWgion  for  lessening  nmscuhir  fatigue  m^  directly  useful  in  muscles  likely  to  he  eiiiploye<l  in 
continued  action.  The  rapid  coagiilation  of  blood  tends  to  prestTve  that  precious  fluid  in 
case  of  injury  to  blood-vei^sels.  The  organism  in  which  these  changes  most  promptly  occur  has 
the  greatest  reinforcement  of  its  abilities  and  is  mo.st  likely  to  be  favored  in  physical  struggle- 
These  arrangements  for  reinforcement  account  for  the  great  power  and  endurance  which  are 
exhibitc?d  in  times  of  intense  excitement." 

Of  the  cortico!  (or  interrenal)  part  of  the  suprarenal  system  iinfortimat-ely 
comparatively  little  is  known  at  present,  although  what  few  facts  are  at  hand 
lend  sufficient  evidence  that  it  bears  a  relationship  to  the  sexual  apparatus  of 
considerably  greater  significance  than  does  the  chromaffin  system. 

Experiments  testing  the  physiologic  action  of  extracts  of  cortical  substance 
have  not  up  to  the  present  time  produced  very  significant  results: 

'*R,  G,  and  A.  D.  Hoskins  have  carrierl  out  a  series  of  expcrimente  on  white  rats  in 
which  certain  of  the  young  animals  were  fetl  with  desi/TaJtd  adrenal  glami  (l*arke,  Davi.y  & 
Co.),  while  certain  others  were  kept  a.^  coniroLs.  Forty-five  rats  wt^re  fed  with  adrenal 
body  fur  varying  periods  of  from  nine  to  twelve  weeks.  Twenty-six  animals  from  the  sjime 
Utt<*ni  were  kept  lis  controls.  The  rate  of  growth  and  the  weight**  of  various  glands  were 
determined  in  e^ich  sertejs.  No  differences  between  the  two  stTies  could  be  deteete*i  in  the 
case  of  the  Iddneys^  heart,  pituitary  body,  th3Toid,  thymu.^,  or  adrenal  bcMlies.  The  epleena 
of  the  experimental  series  were  somewhat  smaller  than  those  of  the  controls,  but  highly  va- 
riablo  in  size.  The  oviirif-s  m  the  few  raises  t+tvidicd  were  larger  in  the  experimental  eeriee. 
Tfie  testes  (26  exponinental  13  controlJ  showed  hjTiertrophy.  The«e  reftults  indicjite  that 
the  adrenal  Ixwiii^  exercise  a  stimulating  effeet  on  the  growth  of  the  testes  in  young  ani- 
mals."    (Quoted  from  Vincent.) 

A  functional  relationship  l)etwecn  the  sex  glands  and  the  suprarenals  was 
first  announced  by  Meckel,  who  obBcrved  that  animals  endowed  with  the 
strongest  sexual  powers  are  also  poRHcsscd  of  markedly  developed  suprarenals. 
He  also  found  macroscopic  changes  in  both  glands  in  birds  and  amphibia  during 
the  rutting  period,  Meckel's  obsen^ationSj  made  over  one  hundred  years  iigo, 
have  to  a  certain  extent  l^en  confirmed  by  more  recent  researches. 

Defective  development  of  l»oth  glands  is  often  found  associated,  a  result, 
doubtless,  of  their  original  proximity  in  embrj^ona!  life,  Negroes  are  distin- 
guished by  a  greater  development  both  of  sex  and  suprarenal  glands  than  is 
seen  in  white  races,  a  fact  which  confirms  in  the  human  race  the  observations 
made  by  Meckel  in  animals. 

Further  evidence  of  the  correlation  between  the  two  glands  is  the  occasional 
appearance  in  the  realm  of  the  genitals  of  accesR>r>^  .suprarenals  consisting  of 
cortical  and  even  chromaffin  tissue.    One  observ^er  has  demonstrated   chro- 


88  ^^^^^^"  GYNECOLOGY 

maffin  tissue  in  the  ovary  itself.  In  hypoplastic  indi\adiials  with  underdevel- 
oped sex  glands  a  diminution  of  the  suprarenali?  Ims  also  been  noted,  though 
this  is  now  thought  to  be  not  a  sprt'ific  result  of  sexual  deficieTiey,  but  a  part 
of  the  general  hypoplastit^  constitution.  In  the  condition  of  status  thymico- 
l}Tiipbaticus  there  is  also  aasociated  hypoplasia  of  both  glandular  elements. 

Marine  emphaaiaos  the  similarity  between  the  cells  of  the  cortex  and  the  interstitial  cells 
of  tho  ovarj'  both  tus  to  structure  antt  their  hi^th  lipoi<l  content,  and  it  is  now  (generally  bnlieved 
that  the  interstitial  eelLn  of  the  sex  jjland  play  an  iniportiint  part  in  the  {levelojjmetit  and  main- 
tenanee  of  the  secondary  sexiial  characters.  If  the  two  tissues  are  identical  it  it*  probable  that 
the  cortex  also  influences  bodily  ^owth.  Stren^h  is  lent  to  this  theory  by  the  fact  tliat  both 
tissLie.H  reciproeale  in  their  phy&iolo^e  hyi»eq>lasia8,  Still  further  evidence  that  the  supra- 
renal cortex  influences  gro\^lh  is  tjeen  in  the  occurrence  of  cortical  hyperi>la8ia  in  acromegaly. 

As  an  expression  of  hyperf unction  of  the  suprarenal s  a  number  of  cases  of 
female  pseudohermarphroditiKm  have  been  reported  combined  with  the  pres- 
ence of  hy]>ernephromala,  and  it  is  thought  that  there  is  a  probable  causal 
relationship  between  the  two  conditions. 

Numerous  rases  of  this  kind  have  been  reported.  To  this  list  is  added  the 
following,  for  which  the  author  is  indebted  to  Dr.  E.  A*  Codman,  in  whose  prac- 
tice the  case  occurred: 

Tlie  patient,  a  woman  of  thirty-four,  had  been  marriecl  five  ye^irs  and  had  no  children. 
As  a  pri  she  had  always  appeared  raore  masculine  than  her  sister.  She  had  a  hair^'  condition 
about  the  nifjple,s,  under  the  anus,  and  in  tfie  middle  of  the  chest  like  a  man.  The  bn'ii^sts  were 
atrophic.  Stic  had  alsd  luid  hnir  on  the  chin  Hiiflieient  to  ret^uirt*  Bhaving.  The  genitaLsi  were 
hypertrophie<l,  the  chtoriH  looking  like  the  penis  of  a  boy  four  or  five  years  of  age.  There  wa^ 
m»  abntinimtity  of  the  vagina  and  later  at  operation  the  iitrru:!^,  ovaries,  and  tubei^  were  found  to 
be  normal.  Her  catamenia  hari  always  been  peculiar.  She  had  had  a  profur^e  watery  kind  of 
diwharge  as  a  rule,  but  in  UW>ft  following  a  severe  shock  her  catamenia  became  normal  for 
three  months.     In  1915  it  stopiuil  altogether  and  had  not  appeare*!  since. 

In  8<jptember,  1916,  she  nDtiec^^l  an  enlargement  just  below  the  right  costal  border  in  the 
region  of  tlie  liver.  She  was  seen  by  Dr.  Codman  on  D(»cember  19,  1916.  At  this  time  ^he 
had  a  verj'  large  tumor  extending  from  the  crest  of  the  ilium  upward  to  the  right  vault  of  the 
diaphragm  from  which  it  had  pu.nhnl  the  liver  over  to  the  left  side  of  her  abdomen.  The  tumor 
had  alsu  [lushcd  all  the  ahdoniinal  t^onteids  to  the  left  iside  and  e.>:tended  a  couple  of  inches 
beyond  the  median  line  iind  liownwurd  well  below  the  umbilieut*.  It  waw  painlesK,  eyatic  in 
feeling,  ami  not  tender.  8he  had  no  sjinptoras  except  i\  slight  let*iing  of  distention  after  meals 
and  some  los."i  of  weight. 

An  ofw^ration  wils  performed  by  Dr.  Codman.  The  operation  was  of  gr«it  magnitude,  but 
WHS  successful  and  the  i)atient  made  an  excellent  recovery,  Microscot^ic  examination  showed 
the  timior  to  be  niaile  up  of  celli<  similar  to  the  cortical  tissue  of  the  suprarenal  body.  The 
charaeter  ol  the  tumor  was  malignant. 

Thp  after-history  of  this  ease  is  extremely  intercepting  in  that  it  shows  a  beneficial  effect  on 
the  secondary'  sex  charaeters  after  the  removal  of  the  tumor.  The  following  is  an  excerpt  front 
a  report  by  Dr.  Ctxbnan: 

*'The  residt  of  the  caKe  of  Mrs.  W.  with  the  adrenal  tumor  waet  extraordinarily  interesting. 
She  returned  to  my  hospital  on  Sei>tember  2,  1917,  with  local  recurrence  in  the  scar  and  around 
the  vena  cava  and  ki<iney,  but  she  had  been  wonderfully  well  since  ih*"  tirst  operation.  Greatly 
tn  my  fiurprise,  I  found  that  the  secondiUi'  «*xual  changes  hud  been  very  much  improved. 
The  hairj-  condition  on  the  chest  and  even  on  the  chin  hiid  been  greatly  reduced.     Since  the 
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operation  she  had  raenstruatwl  r<*gularly  with  a  nomiJil  flf>w  for  the  first  timr  m  lier  life.  The 
breiusts,  ijiKUyxd  uf  being  perfectly  fiat  like  a  male,  hiui  deveJop<xi  to  a  imiderate  size^  and  in  the 
upper  half  of  the  left  breast  wa8  a  tumor  whieh  1  took  to  be  a  chronic  nia^ititia.  It  was  like 
the  caked  eondition  one  .Mees  during  menstnial  periiwl  in  some  casej«.  vShe  j^ained  30  pounds  and 
felt  well.  The  hypertrophy  of  the  genitaU  was  mueh  leSvS.  8he  stateil  that  ^he  had  never 
t>een  so  well  and  hajijiy  in  her  life." 

On  account  of  t  lie  extensive  recurrence  a  second  operation  was  undertaken,  but  the  diBeaee 
had  involved  the  great  veA^eli*  of  t  he  a^Klomen  to  such  an  extent  that  the  attempt  to  remove  it 
e\'entuate«i  in  the  death  of  the  patient. 

Hypernephromata  in  children  produce  prerorioiiH  sexual  developnient, 
most  of  the  cases  being  in  female  indiviiiuals.  These  children  show  a  sp^ecial 
form  of  precoeityj  in  that  there  is  an  abnormally  early  development  of  certain 
primar}^  and  secondary^  characters,  such  as  the  external  genitals,  pubic  hair,  and 
general  bodiJy  form  without  symptoms  that  bespeak  a  true  funetion  of  the 
sexual  glands,  namely,  menstruation  or  ejaculation. 

In  general  it  may  be  stated  that  clinical  evidence  favors  the  \dew  that  when 
cortical  timiors  occui'  in  the  female  an  accentuation  of  male  secondary  sexual 
characteristics  develops,  and  simultaneously  a  hypoplastic  condition  of  the  inter- 
nal generative  organs  supervenes  (Mncent). 

It  is  well  established  that  castration  is  followed  by  a  hypertrophy  of  the 
suprarenal  pland,  hut  whether  this  represents  a  compensatory  process  for  the 
loss  of  the  ovarian  secretion  is  not  definitely  known.  Attention  has  been 
called  in  this  connection  to  the  close  similarity  between  the  corpus  luteum 
cells  and  tliose  of  the  suprarenal  cortex.  There  is  considerable  evidence  that 
the  adrenal  tissue,  both  that  of  the  cortex  and  medulla,  i»  hyix^rtrophied  during 
pregnancy  and  probably  at  menstruation,  a  result  doubtless  of  increase  of 
function. 

Individuals  with  Addison's  disease  frequently  have  a  deficient  genital 
eotlowment,  which  is  regarded  as  a  part  of  a  gen(Tal  constitutional  hypophtsia 
that  predisposes  t-o  the  acquisition  of  the  disease.  There  are  also  variations 
in  the  secondar}'  sexual  characters.  Addison's  tliseas**  in  female  children,  as 
a  rule,  prevents  the  appt^arance  of  the  menses,  and  if  it  appears  in  adults  it 
manifests  itself  by  amenorrhea  as  one  of  the  earliest  s\T^nptonis»  a  matter  of 
considerable  diagnostic  importance.  Dysmenorrhea  and  menorrhagia  are 
ver>^  rare  symptoms.  Individuals  with  Addison's  disease  rarely  get  pregnant, 
but  if  they  do,  abortion  or  premature  labor  are  apt  to  occur.  The  effect  of 
pregnancy^  on  the  dise-ase  is  a  deleterious  one. 

Pigmentation  of  Addison's  disease  appears  most  markedly  on  the  parts 
about  the  external  genitals,  and  may  be  confined  to  this  locality.  Of  diag- 
nostic interest  is  the  fact  that  i>elvic  tuitiors,  especially  fibroids,  sometimes 
cause  pigmentation  of  the  skin  quite  similar  to  that  of  Addison's  disease. 
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PINEAL   GLAND   (EPIPHYSIS) 

The  pineal  gland,  which  in  some  animals,  notably  reptiles,  constitutes  a 
welkleveioped  organ,  is  in  man  comparatively  insignificant  in  size  (1  cm,  and 
0.5  cm.  broad),  HistologicaUy  it  is  composed  of  a  few  glandular  cell  elements 
held  tofjether  by  connective  tissue.  At  about  the  seventh  year  the  organ  begins 
a  procesi^  of  involution  which  is  completed  at  about  the  age  of  puljcrty,  though 
a  small  amount  of  glandulai'  tissue  persists  throughout  life.  The  importance  of 
the  epiphysis  to  the  human  organism  is  variously  estimated.  It  is  of  historic 
interest  that  Rene  Descartes  regarded  the  structures  as  the  seat  of  the  soul 
It  is  thought  by  some  that  it  is  only  a  "funetionless  vestige  of  what  was  once  in 
earlier  evolutional  stages  a  functioning  eye."  That  it  is  an  organ  of  internal 
secretion  has  been  *teterminecl  chiefly  from  clinical  evidence  and  it  is  now  gen- 
erally accept eti  that  the  organ  exercises  a  greater  or  less  influence  on  the  bodily 
and  mental  development  of  the  individual  and  upon  certain  nutritional  tissues. 
To  the  clinical  e\idence  that  the  epiphysis  is  an  endocrine  gland  has  been  re- 
cently added  confirmative  proc»f  from  observations  on  the  growth  of  young 
animals  under  the  influence  of  pineal  feeding,  the  experiments  of  McCord  Ix^ing 
of  chief  importance.  EarUer  deductions  regarding  the  action  of  pineal  secretion 
were  made  from  the  bodily  changes  created  by  tiunors  of  the  pineal  gland  in 
children.  These  growths  are  rare,  only  a  few  having  lieen  reported.  They 
compiise  cyst  formations,  gummata,  and  tumors  of  various  lands,  including 
teratomata.  They  occur  chiefly  in  males.  The  symptoms  are  both  local  and 
constitutionalj  the  local  sj^nptoms  being  due  to  intracranial  pressure  and  to 
encroachment  of  the  tumor  growth  on  neighboring  brain  structures.  The  con- 
stitutional sjTiiptoms  are  those  that  may  be  referable  tx>  disturbances  in  the  func- 
tional acti\nty  of  the  pineal  interna!  secretion.  These  consist  in  children  of  an 
abnormal  increase  in  bodily  size  and  of  a  precocious  development  of  the  sex 
organs.  The  sexual  precocity  is  characterized  by  acquisition  of  pubic  and  general 
body  hair,  and  in  boys  by  a  change  in  voice.  The  genitalia  and  secondary 
characters  of  a  boy  of  tive  and  a  half  years  may  correspond  to  those  of  puljerty, 
as  in  a  case  of  von  Frankl-Hochwart .  There  is  also  usually  a  precocious  psycliic 
development  evidenced  by  prematurity  of  thought.  As  the  disease  progresses 
and  the  glantl  becomes  completely  destroyed  cachexia,  decubitus,  etc,  ensue. 

When  the  disease  occurs  late  in  childhood  or  during  aciolescence  or  aftex 
maturity  it  is  characterized  l»y  excessive  obesity.  According  to  Marburg, 
hypopinealism  leads  to  sexual  [jrecocity,  hyperpinealism  to  general  obesity,  and 
apinealisni  to  cachexia.  Biedl  calls  attention  to  the  fact  that  there  must  exist 
an  antagonism  l»etween  the  pituitary  and  pineal  glands,  for,  as  we  have  seen, 
pituitary  insufficiency  inhibits  sexual  development.  Falta  emphasizes  the 
similarity  in  sexual  precocity  that  exists  between  the  constitutional  effects  of 
tumors  of  the  pineal  gland  and  byjx^rplasias  of  the  suprarenal  cortex.  He  thinks 
it  possible  that  the  trophic  disturbances  of  the  pineal  glandular  tumors  influence 
the  cortical  system  and  cites  a  case  in  which  hyperplasia  of  the  cortex  was  found 
at  autopsy. 
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Experimental  e\idence  regarding  the  internal  secretorj'  action  of  the  epiphysis 
is  meager  and  somewhat  eontradictory.  Conrhisions  from  extirpation  of  the 
^iand  are  at  variance.  Dandy's  experiments  led  to  the  inference  that  the  pineal 
qjjknd  Is  not  essential  to  life  and  that  it  has  no  active  endocrine  function  of  im- 
portance to  the  animar^  well-being.  His  coneluHions  coincide  with  those  of 
earlier  investigators.  The  more  recent  investigations  of  Horrax,  however, 
developed  that  pinealectomized  male  guinea-pigs  exhibit  a  premature  sexual 
development,  while  females  show  a  tendency  to  earlier  lireeding.  Horrax*s 
results  are  in  keeping  with  those  of  C.  Foa.  who  found  after  extirpation  of  the 
epiphysis  in  young  fowls  a  very  maj  ked  precocious  development  of  the  testes  and 
some  of  the  secondary  sexual  characteristics. 

The  clinical  and  experimental  observations  thus  far  described  lead  to  the 
inference  that  the  pineal  gknd  secretes  a  substance  which  in  earlj^  life  before 
involution  of  the  organ  inliibits  sexual  devclopnient,  and  that  Kuch  development 
is  encouraged  by  conditions  of  hypopinealisni.  It  would,  therefore,  be  expected 
that  the  administration  of  pineal  extracts  wotdd  act  as  a  deterrent  to  sexual 
maturity.  Such,  however,  is  not  the  casc%  as  is  show^n  by  the  exjieriments  of 
McCord,  which  furnish  one  of  the  curious  incongi-uences  frequently  seen  in  the 
study  of  the  endocrine  glands.  In  a  recently  published  aiiicle  McCord  reports 
bM  extraordinary  premature  increase  in  the  testes  of  young  male  guinea-pigs  and 
■at  earlier  sexual  maturity  in  the  fenuiles  after  pineal  feeding.  Admmist ration 
of  pineal  substance  to  tadpoles  j^roduced  accelerated  growth.  In  unicellular 
organisnoa  (paraniecia)  it  increased  the  rate  of  production  to  more  than  doul>le 
the  normal,  and  in  larv^al  forms  (ranidje)  it  hastened  both  gi-owth  and  the 
differentiation  of  specific  organs, 

THYMUS 

A  relationship  between  the  genital  system  ond  the  thymus  has  long  been 
observed  in  the  involution  of  the  thymus  that  normally  takes  place  at  puljerty. 
Animal  experimentation  has  siiown  that  castration  of  young  animals  prolongs 
the  time  of  tliyraus  invohititin.  Other  observations  reveal  that  in  indr\ndijals 
with  hypoplastic  genitals  involution  takes  place  later  than  normal.  Status 
th\Tiiicus  IS,  therefore,  associated  with  genital  deficiency.  Further  researches 
have  shown  that  castration  in  the  young  produces  no  observable  change  in  the 
structure  of  the  thymus,  but  that  castration  after  sexual  maturity  causes  a 
definite  enlargement  of  the  parenchjTiia. 

Extirpation  of  the  th>"mus  has  failed  to  prove  any  reciprocal  functional 
correlation  between  the  thymus  and  the  genital  glands. 


UTERUS 
It  has  been  suggested  that  the  uterus  produces  a  toxic  inner  secretion,  the 
harmful  influence  of  which  is  neutralized  by  the  presence  of  the  ovaries.     Such 
a  theoty  would  account  for  the  deleterious  after-effects  of  double  oophorectomy 
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operations  where  the  uterus  has  been  left  in.  The  theory,  however,  has  no 
scientific  basis,  there  being  no  evidence  nor  probability  of  a  uterine  internal 
secretion. 

PLACENTA 

In  the  first  few  days  of  birth  are  noted  certain  appearances  that  have  been 
referred  to  a  reaction  following  the  loss  of  placental  secretion,  and  described  as 
analogous  to  the  involution  processes  of  the  mother.  These  changes  in  the 
newborn  include  the  swelling  of  the  breasts,  from  which  comes  a  colostrum- 
like  secretion,  and  in  females  a  hyperemia  and  enlargement  of  the  uterus,  which 
in  some  cases  may  result  in  a  discharge  very  like  that  of  menstruation  (see  page 
18). 1 

It  is  thought  that  the  placenta  exercises  a  very  important  influence  on  the 
mother  during  pregnancy,  and  that  after  the  primary  decidual  reaction  and 
nidation  of  the  ovum  the  various  pregnancy  changes  are  largely  under  pla- 
cental control.  We  have  already  seen  how  the  corpus  luteum  probably  prepares 
and  sensitizes  the  endometrium  for  nidation,  and  that  in  the  first  few  weeks  the 
life  and  growth  of  the  ovum  is,  to  a  certain  extent,  dependent  on  the  integrity 
of  the  corpus  luteum.  This  duty,  it  is  supposed,  is  then  assumed  by  the  pla- 
centa. That  the  ovaries  after  a  certain  period  are  of  little  moment  in  the 
progress  of  the  pregnancy  is  shown  by  its  uninterrupted  continuance  after  double 
oophorectomy. 

That  the  involution  process  after  labor  is  due  to  the  removal  of  the  placenta 
and  not  the  fetus  is  evidenced  by  the  persistence  of  pregnancy  symptoms  in 
cases  of  dead  fetus  and  hydatidiform  mole. 

The  most  important  recent  work  on  the  placenta  as  an  organ  of  internal 
secretion  has  been  done  by  R.  T.  Frank.  To  the  above  deductions,  which  were 
first  expressed  by  Halban  and  later  confirmed  by  other  investigators,  Frank 
gives  his  endorsement  and  contributes  additional  evidence  of  placental  internal 
secretory  action.  In  order  to  exclude  a  possible  ovarian  influence  Frank  ex- 
perimented on  castrated  animals.  He  found  that  subcutaneous  injections  of 
emulsions  or  solutions  of  placental  substance  cause  an  enormous  and  rapid 
hyperplasia  of  the  uterus,  the  weight  of  the  uterine  body  sometimes  reaching  five 
to  nine  times  that  of  the  normal  control  animal.  The  increase  takes  place 
within  six  to  eight  days  after  the  injection.  Both  the  uterine  musculature  and 
mucosa  share  in  this  hyperplasia.  The  same  reaction  may  be  evoked  in  trans- 
planted portions  of  the  uterus.  Furthermore,  the  action  is  not  changed  by  the 
removal  of  the  suprarenals,  pancreas,  or  thyroid,  or  by  the  combined  removal 
of  the  suprarenals  and  thyroid. 

A  similarly  rapid  and  pronounced  hyperplasia  is  produced  in  the  breasts  of 
rabbits  after  placental  injection,  and  if  the  stimulus  is  prolonged  colostrum  can 
be  expressed. 

'  This  last  phenomenon  may  be  the  result  of  maternal  ovarian  secretion  exerted  through  the 
medium  of  the  placenta. 
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Frank  found,  in  agreement  with  Herrmann,  that  "the  active  principles  ob- 
tained from  the  corpiLs  luteum  and  from  the  placenta  can  be  extracted  by 
identical  rnethoils,  rheiiiically  have  identical  properties,  and  biologicaUy  produce 
identical  results  upon  tlie  uterus  and  brea>sts/' 

Frank  believes  in  the  actual  complete  identity  of  the  two  substances  and 
suggests  that  ''the  placenta  may  act  merely  as  a  storage  reservoir  for  the  active 
principle  elaborated  by  the  corpus  luteum  during  the  earlier  part  of  pregnancy," 
calling  attention  to  the  fact  that  the  corpus  luteum  during  the  latter  half  of 
pregnancy  is  an  involuting  funetionless  organ. 

RELATIOHSHEP    OF    GYNECOLOGY    TO    THE    MAMMARY    GLANDS 

The  relationship  l>etwcen  the  breasts  and  the  genital  organs  is  very  definite, 
but  little  under^tootl. 

The  female  breasts  develop  rapidly  at  the  time  of  puberty.  In  many 
cases  they  Ijecome  enlarged  at  the  menstrual  periods,  while  during  pregnancy 
the  hj-pertroph^"  is  of  a  marked  degre(\  At  the  menopause  the  breasts  atrophy. 
In  what  way  does  the  vyvlf^  of  development  and  function  of  the  breasts  depend 
on  the  function  of  the  genital  organs? 

The  old  theor>^  that  there  exists  I  jet  ween  the  mammar>^  glands  and  the 
genital  organs  a  siK^cific  nervT  connection  has  been  cxplodeti  as  a  result  of  more 
recent  experiments.  {laltz  and  Ewald  were  able  to  remove  a  large  part  of  the 
spinal  cord  of  a  bitch  without  interfering  with  normal  birth  and  secretion  of 
milk  in  the  breasts  with  ability  to  suckle  the  young,  vSimilar  observations  have 
been  made  in  women  who,  notwithstanding  a  complete  fracture  of  the  back, 
have  been  able  to  continue  nursing  their  children.  Pfister  and  Eckhardt  suc- 
ceeded in  dividing  all  the  aftereiit  nerves  to  the  mammary  gland  in  animals 
^^-ithout  distuTbing  the  sc^cretion  of  milk,  while  Basch  reached  a  similar  result 
after  t^xtirpating  the  celiac  ganglion  of  the  sympathetic  system. 

The  most  spectacular  experiment,  showing  that  the  function  of  the  breasts 
is  entirely  iiidepentlent  of  any  nerve  connection ,  was  performed  by  Riljbert, 
wlio  transplanted  the  breast  of  a  pregnant  rabbit  on  one  of  its  ears.  Aft<?r 
the  rabbit  was  delivered  of  its  young  the  transplanted  breast  secreted  milk. 

It  has  further  Ixf^n  shown  that  the  liypoplasia  of  the  mammary  glands  which 
usually  results  from  the  castration  of  young  animals  may  l)e  prevented  by  the 
transplantation  of  ovarian  tissue. 

From  these  and  other  experiments  there  seems  to  be  no  doubt  that  the 
changes  in  the  mammary  ghind  are  due  to  the  circulation  in  the  blood  of  some 
chemical  substance  which  represents  a  true  hormone.  An  almost  positive 
proof  of  this  was  demonstrated  by  Schauta  in  the  case  of  the  Siamese  twins 
Blazek,  one  of  whom  i>ix*ame  pregnant  iind  bore  a  normid  child.  After  the 
birth  of  the  child  Ixith  sisters  secreted  milk  from  their  breasts.  The  same 
phenomenon  has  been  observed  by  Christea  in  parabiotic  rats  and  rabbits. 
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Although  it  seems  to  be  well  established  tliat  the  development  and  func- 
tion of  t!ie  mamma r\^  glands  is  presided  over  by  some  chemical  hormone,  the 
problem  of  the  source  of  this  seeretion  has  not  yet  been  solved.  The  amount 
of  experimentation  and  speculation  has  been  very  extensive,  but  the  re.sult« 
have  been  conflict  in  r  and  uneonvincinp;. 

There  in  little  doubt  that  the  growth  of  the  breaHts  at  puberty,  the  sweliing 
at  the  menstrual  [MTiods^,  and  the  atrophy  at  the  elimacteric  are  influenced  chiefly 
by  an  ovarian  secretion,  since  these  phenomena  do  not  appear  after  early  casr- 
tration.  Tlie  hypertrophy  during  pre<z:nancy  and  tlie  secretion  of  milk  after 
delivery  j^eeni  to  be  due  to  some  other  factor ^  since  lx>th  these  processes  con- 
tinue after  the  removal  of  l>oth  ovaries  during  pregnancy,  and,  in  fact,  they 
have  been  shown  to  be  dependent  in  some  way  on  the  .'ittpprcssion  of  the  ovarian 
function.  (The  milk  period  is  said  to  last  longer  after  castration,  while  in 
nonnal  women  the  ]*eturn  of  the  menses  is  aecompanied  by  disturbances  of  the 
milk  secretion.)  The  uterus  has  ako  been  ruled  out  as  a  dominating  agent  in 
the  functions  of  the  brea.st  during  pregnancy  and  childbirth. 

The  present  line  of  investigation  is  with  reference  to  the  influence  of  the 
fetus  and  the  placenta.  The  experiments  along  this  line  are  of  great  interest, 
but  the  results  are  inconclusive.  It  may  be  said,  however,  that  there  is  evi- 
dence to  show  that  the  chemical  influence  of  the  placenta  playB  some  unex- 
plained part  in  the  process^  as  is  shown  l>y  the  foflowing  ex)K'riraents: 

Bas*'h  injfTted  placenta  extraft  into  virgin  bitches,  and  found  that  it  jjrodnciHl  no  rhangea 
in  the  hcjists.  He  then  implunt^xl  the  ovajy  of  a  pregnant  bitch  in  the  abftorninal  wall  of  a 
virgin  animal,  and  i>nK]ur'iHl  n  hypertrophy  of  the  breast.  He  next  injtM::teti  phieental  extract 
int^i  this  aniniah  and  produwHl  surti  an  intensive  neerf^tion  of  milk  that  hIiq  vva-s  able  to  suckle 
a  [iiU'T  of  young  dogs. 

This  experiment  suggests  that  the  complete  cycle  of  mammary  hypertrophy  tuid  milk 
secretion  iw  depemlent  for  its  full  expression  on  both  the  ovary  and  the  placenta. 

There  has  been  adduced  no  evidence  to  show  that  the  raamniae  possess  an 
internal  secretion. 

Extract  of  mammary  (mammin)  has  been  used  to  some  extent  for  the  con- 
trol of  uterine  bleeding.  There  seems  to  tx*  no  doubt  that  the  extract  does 
exert  some  specific  influence  on  the  uterus,  but  it  is  not  sufficiently  efifective  to 
make  the  extract  of  nmcli  practical  use.  Aschner  report,s  success  in  16  out  of 
2'S  cases  treated  for  functional  menorrhagia  and  menorrhagia  due  to  adnexal 
diseiUie,  fibroids,  and  uterine  insufficiency. 


RILATIONSHIP  OF  GYNECOLOGY  TO  TKE  SKIN^ 

There  is  an  important  connection  between  certain  skin  lesions  and  the 
physiologic  and  pathologic  processes  of  the  genital  organs.  The  changes  in  the 
skin  are  seen  most  markedly  in  those  periods  during  which  the  genital  organs 

*  Priocip&J  authoritiea,  Tropb*  Widthurd,  McCarthy, 
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undergo  .special  acti\dty,  namely,  the  age  of  puberty,  menstruation,  pregnancy, 
the  puerperium,  and  tlie  menopause.  (The  skin  manifestations  acconipanying 
pregnancy  and  the  puerperium,  though  important,  will  be  necessarily  omitted 
in  the  following  discussion.) 

Certain  pelvic  diseases  are  also  associated  with  skin  changes,  while  the 
external  genitalia  are  subject  to  well-defined  dermatfilogic  affections. 

Menstrual  Changes  in  the  Skin. — Menstruation  is  preceded  for  several 
days  by  an  increased  hj^^eremia  that  is  most  apparent  in  the  skin  of  the  cheeks, 
the  chest,  and  thighs.  This  can  be  seen  best  in  individuaLs  who  are  naturally 
pale.  The  hyptTcmia  recedes  during  the  peiiod  and  is  succeeded  for  a  few  days 
hy  an  unusual  pallor.  In  individuals  with  high  color  the  menstrual  hyperemia 
is  less  apparent,  l>ut  can  be  recognized  by  observing  the  changes  in  those  parts 
which  are  normally  pale — around  the  eyes,  mouth,  and  chin. 

There  are  numerous  skin  eruptions  related  to  the  catamenial  period  which 
are  classified  under  the  term  '^menstrual  exanthemata."  The  cause  of  these 
changes  is  not  definitely  known;  s(3me  refer  it  to  the  influence  of  the  ovarian 
s^'crction  circulating  through  the  system;  others  see  a  reflex  or  trophic  disturb- 
ance in  the  innervation  of  the  skin. 

The  clinical  picture  of  menstrual  (exanthemata  is  extremely  varied.  They 
may  be  thscrect  or  diffuse,  liK-alized  or  general,  urticarial,  vesicularj  macular, 
papular,  resembling  closely  the  appearance  of  er>lhema  exudativum  multiforme, 
or  even  of  erythema  nodosum. 

The  location  of  the  eruptions  is  usually  on  the  thighs,  abdomeUj  and  breast«i, 
but  they  may  occur  on  other  parts  of  the  body.  They  make  their  appearance 
several  days  before  the  onset  of  the  period,  and  either  disapptnir  at  the  cessation 
of  the  flow  or  last  for  several  days  after.  Occasionally  they  break  out  only  in 
the  intermenstrual  periods.  The  commonest  form  of  the^c  eruptions  is  the 
so-called  herpes  sexuahs  or  menstruation  herpes.  This  appears  chiefly  about  the 
lips  and  nostrils,  sometimes  around  the  ears  or  eyes,  occasionally  on  the  breasts, 
fingers,  and  palms  of  the  hands.  It  may  also  affect  the  mucous  membrane 
of  the  mouth  or  the  vagina  and  vulva,  and  has  Ijeen  described  as  invohdiig 
the  cornea  of  the  eye. 

Menstrual  herpes  may  be  accompanied  by  other  exanthemata  and  even  by 
bleeding  of  the  skin. 


Polland  describes  a  wi^ll-<lcfino<l  f  nipt  ion  that  lie  terms  dermntom^  dystnctwrrhmca  «ym- 
melri4:a.  This  is  a  disease  which  upi>ears  only  in  women  who  suffer  from  niprLstrual  disturb- 
anceB,  chiefly  dysmenorrhea.  The  eruption  hi»gini*  witli  hypereiiiiti  of  the  perifollicular  vessels, 
followed  by  serous  or  bloody  exudation  and  the  formation  of  vesicles  on  the  epidermis.  Ordi- 
narily the  process  extendi  over  only  a  few^  days,  but  in  wirae  ciuses  there  is  necrosis  and  ulcera- 
tion, eventuating  in  a  near.  The  eruption  may  be  ahnost  iiniverKJil  over  the  btjrly,  but  it  is 
alwaj'^  symmetric.  It  often  appears  at  puberty.  Pollanii  funis  that  the  iliseaKe  m  benefited 
by  ovariaii  extract  (ovaraden  triferrin)  and  believer  that  it  i:^  due  to  a  disturbance  of  theuintcmal 
aeeretioii  of  the  ovary. 
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Genital  herpes  is  swn  frequently  in  prostitutes  and  in  indi\dduals  wil 
great  st^xual  irritability^  Its  i>iM'urrence  is,  however,  usually  closely  related 
to  the  menstrual  function,  A  purpuric  type  of  er>i:hema  is  sometimes  seen  in 
the  form  of  eechymoses  or  petechia  which  appear  several  days  before  menstrua- 
tion, and  are  often  swollen  and  painful. 

Another  form  of  hemoriiiagic  skin  lesion  is  that  due  to  vicarious  menstrua- 
tion which  may  take  place  from  tlie  intact  skin,  from  various  mucous  mem- 
branes, and  from  scars,  wounds,  and  ulcers. 

Acute  edema  is  sometimes  seen  associated  with  menstruation  and  the  climac- 
teric, the  edema  occurring  chiefly  about  the  eyes,  in  the  lower  extremities,  or  in 
the  external  genitals.  Pemphigus  may  occur  in  younjc  girls  in  whom  menstrua- 
tion ha.s  not  been  regularly  established  or  who  suffer  from  dysmenorrhea.. 

Eczema  is  sometimes  seen  with  %^arious  pelvic  diseases,  and  it  is  thought  by 
some  that  there  may  Ix*  a  neurotic  relationship  bt^tween  the  two  affections. 
Eczema  at  the  time  after  the  menopause,  usually  appearing  on  the  scalp  and 
behind  the  ears,  occurs  sufficiently  often  to  be  regarded  as  a  specific  disease 
under  the  term  ** climacteric  eczema/' 

Eczema  of  the  external  genitals  and  surrounding  parts  is  very  frequently 
seen  in  connection  %vith  pruritus  and  various  pt^vic  diseases  which  produce  an 
irritating  discharge.  In  this  case*  the  eczema  is  the  result  of  chemical  changes 
in  the  skin  wrought  by  the  contact  of  the  harmful  secretions. 

Acne  Is  a  very  common  manifestation  at  puberty,  though  less  frequent  in 
girls  than  in  boys. 

In  matured  women  who  are  affected  with  acne  there  is  usually  a  distinct 
relationship  between  menstruation  and  the  appearance  of  the  pustules.  Acne 
of  this  tyi>e  is  localized  chiefly  about  the  chin. 

Indi\iduals  suffering  from  various  pelvic  disturbances,  especially  those 
that  lead  to  scanty  and  irregular  menses  or  to  leukorrhea,  seem  to  have  a  pre- 
disposition to  acne. 

Women  at  the  climacteric  also  frequently  suffer  from  acne  eruptions. 

Fiu'unculosis  of  the  external  genitalia  is  sometimes  seen  as  a  chronic  disea-se, 
and  may  l>e  a  source  of  great  distress  to  the  patient.  The  chronic  or  constantly 
recurring  tyjx^  is  apparently  a  manifestation  of  deficiency  in  the  function  of  the 
ovaries,  l>y  which  the  local  resistance  of  the  external  genitals  is  lowered  tow^ard 
pyogenic  organisms.  That  this  theory  is  probably  correct  is  shown  by  the 
cumtive  effect  of  treatment  with  ovarian  extract. 

A  certain  relationship  between  erysipelas  and  the  menstrual  function  has 
be<^n  esta!>lished,  cases  having  been  citetl  in  which  there  have  been  periodic 
attacks  of  erysipelas  coincident  with  the  menses. 

There  is  a  very  close  and  well-known  relationship  betw^een  pigment  hyper- 
trophy and  the  functions  of  the  pelvic  organs.  At  the  time  of  puberty  there  is 
a  physiologic  increase  of  pigment,  seen  especially  in  the  skin  of  the  external 
genitals,  about  the  nipples,  and  along  the  linea  alba.     During  pregnancy  the 
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pigment  of  these  areas  is  markedly  hypertrophied,  while  irregular  spots  of 
brown  pigmentation  appear  on  the  farr*  (chloasma  gravidarum).  Increase  of 
pigmentation  is  often  st^en  in  imliviflual,^  suffering  from  inenHtnial  clisturhances, 
chiefly  amenorrhea  ami  clysnienorrhea.  With  pelvic  tumors,  espeeially  the 
largp  ovarian  cysts,  there  is^  often  a  noticea}>ie  increase  of  pigmentation. 

Vitiligo  is  not  infrequenth'  seen  in  asstKnation  with  abdominal  tumors,  and 
is  thought  to  l>e  the  result  of  sonui  toxir  influence  irtsiiing  from  the  tumor. 
This  seems  a  reasonable  theory,  as  the  removal  of  the  tumi>r  often  causes  a 
marked  improvement  in  the  appearance  of  the  skin  lesion. 

Postoperative  Eruptions, — One  of  the  commonest  skin  affections  encoun- 
tered in  gynecologic  practice  is  the  postoperative  eruption  popularly  known  by 
the  somewhat  misleacting  designation  of  **et]ier  rash.**  This  does  not  refer  to 
the  temporary-  erythema  freciuently  seen  during  the  administration  of  ether, 
which  usuall\'  disappears  by  the  time  the  p^iticnt  recovers  consciousness,  but 
represents  a  well-defined  disease  that  appears  from  a  few  hours  to  several  days 
after  the  operation  and  rims  a  short,  but  characteristic  course.  Obser\^ations  of 
this  disease  are  scanty  and  the  etiolog>'  obscure.  McCarthy,  who  has  most 
recently  studied  the  affection,  found  that  in  a  aeries  of  1000  consecutive  oj^era- 
tive  cases  at  the  Free  Hospital  for  Women  postoperative  eruptions  occurred 
43  times.  He  divides  the  cases  into  two  typesv  those  which  apix-ar  within 
twT^uty-four  to  foa'ty-eight  hours  after  the  operation,  and  those  with  a  later 
onset,  the  latter  following  a  more  definite  course.  He  descril^es  the  cases  "with 
early  onset  as  exhibiting  an  eruption  on  the  up^x^r  half  of  the  lK>dy,  beginning 
either  on  the  face,  chest,  or  arms  and  rapidly  involving  the  abdomen  ami  legs. 
The  face  is  affected  in  almost  every  instance.  The  erujition  varies  in  charac- 
ter from  an  erj-thema  of  brief  durati«)n  to  a  p^ipular  tyix*  lasting  for  several  days. 
Itching  is  tlie  nu>st  markt^l  symptom.  There  is  little  systemic  disturbance 
beyond  a  mild  elevation  of  tem|XTature.  In  llie  stH-ond  class  of  cases,  which 
have  a  later  onset  of  three  in  ^^ven  days  after  operation,  the  appearance  of  the 
eruption  is  sudden  witluvut  prodromata,  ext'cpting  that  the  temperature  chart 
has  usually  continued  higher  than  is  seen  in  the  ordinary  uncomplicated  ]>ost- 
operative  convalei5C"ence,  Tlie  condition  varies  in  severity,  from  that  in  which 
only  a  localized  part  of  the  Ixxly  is  affected  to  one  in  which  ahnost  the  entire 
bod}^  surface  is  involved.  The  eruption  begins  as  a  fine  papular  efflorescence 
on  the  inner  surfaces  of  the  forearms  and  tJiighs  and  extending  over  the  body, 
rarely  including  the  face  and  never  the  palms  and  m)le3.  There  is  intense 
troul)lesome  itching,  which  p<^rsists  until  the  eruption  has  disappcnired.  The 
papules  are  at  first  pink,  but  may  later  assume  a  dark  retldisli  hue.  The  course 
of  the  disease  reaches  its  height  in  twenty-four  to  thirty-sLx  hours,  and  then 
rather  rapidly  sul>sides,  the  average  duration  l>eing  four  days.  McCarthy  notes 
that  those  cases  which  begin  on  the  third  or  fourth  day  after  operation  are  of 
the  longest  iluration  and  of  greaiest  severity,  The  temperature  remains 
slightly  elevated,  with  little  change  in  the  pulse.    There  is  also  a  moderate  leuko- 
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cytosis  which  is.  almost  constant,  and  shown  by  control  observations  to  be 
greater  and  more  persistent  than  that  frequently  seen  in  uncomplicated  con- 
valescence after  surgical  operation. 

Numerous  etiologic  factors  have  been  suggested  to  account  for  postopera- 
tive eruptions,  the  disturbance  being  referred  to  the  effect  of  ether,  calomel, 
magnesium  sulphate,  morphin,  and  various  substances  used  in  enemata.  Some 
have  attributed  the  rash  to  chemicals  used  in  laundering  hospital  linen.  Some 
have  ascribed  it  to  climajbic  conditions.  Others  regard  the  disturbance  as  a 
manifestation  of  mild  undetected  sepsis,  or  to  the  absorption  of  tissue  destruction 
at  the  site  of  the  woimd.  McCarthy  has  analyzed  all  the  causes  usually  given, 
and  finds  that  no  one  of  them  is  applicable  to  all  cases.  He  concludes  that  the 
affection  represents  a  vasomotor  disturbance  which  may  be  evoked  from  the 
Hympathetic  nervous  system  by  a  variety  of  exciting  causes.  On  this  theory  he 
accounts  for  the  greater  frequency  of  these  eruptions  in  women,  whose  nervous 
organism  is  more  easily  disturbed  than  in  men.  The  theory  also  explains  the 
gniuter  froqucmcy  of  the  eruptions  in  a  gynecologic  clinic  than  in  one  devoted 
to  general  surgery,  in  view  of  the  rich  supply  of  sympathetic  nerves  with  which 
th(»  fiiinale  ixilvic  organs  are  endowed. 

RELATIONSHIP  OF  GYNECOLOGY  TO  THE  ORGANS  OF  SENSE 

Tli(»re  (exists  l)etween  .the  organs  of  sense  and  the  genitalia  a  relationship 
of  c()nKi(lera!)le  definiteness,  the  most  marked  manifestations  being  connected 
with  ihi*  function  of  menstruation. 

Tin*  eye  may  undergo  various  functional  and  pathologic  changes  as  a  result 
of  gi'iiital  inf!uen(!es.  Vicarious  menstruation  following  suppression  of  the 
n(»rriiiil  funt'tion  may  appear  in  the  eyes,  with  extravasations  of  blood  in  the 
roiijunrtiva,  eye?  muscles,  lens,  choroid,  retina,  or  even  in  the  optic  nerve. 
Thn  rnrn»H|K)n<ling  disturbances  of  vision  disappear  with  the  absorption  of  the 
i^xtmviiMuti'd  blood  if  it  is  small  in  amount.  If,  however,  the  bleeding  has  been 
pnifuw^  the  condition  may  be  followed  by  chronic  inflammatory  or  degenerative 
Itrnvvntum,  Kv(?n  in  the  presence  of  normal  menstruation  from  the  genitalia, 
liiMiiorrhageH  may  take  place  in  various  parts  of  the  eye  and  cause  more  or  less 
MU'iouH  diHiurlMinc(\ 

OMirr  pathologic  processes  sometimes  seen  in  the  eye  induced  by  the  in- 
lliM'iMT  of  iiMMistruation  are  eczematous  changes  in  the  lids,  herpes,  hordeola, 
ihllnminiitioiiH  of  the  conjunctiva  and  cornea,  or  the  aggravation  of  already 
i^xlnliiig  iiilhiiiiiiiatory  conditions. 

liHK'iiw  of  1  hv  j)reHHure  in  the  eye  may  occur,  even  to  the  extent  of  glaucoma. 

Mvi'ii  with  normal  menstruation  numerous  functional  disturbances  may  take 
pliu'ii,  hUf'h  HM  a  narrowing  of  the  field  of  vision,  dulness  of  vision,  weakness  of 
urcoiiiiiuMltitioh,  photophobia,  oculomotor  paralysis,  lessening  of  color  sense, 
I'tc,  (lihdirlMHici^H  which  may  be  much  more  marked  if  the  menses  are  ah- 
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normal.  Such  functional  aberrations  may  sometimes  be  regarded  as  mani- 
festations  of  psyehoneoroses  in  nervous  individuals  clurinp^  a  i>eriocl  whc^n 
the  organism  is  peenliarly  sensitive. 

Secondary  anemia  from  severe  loss  of  blood  from  the  genitals  may  be  fol- 
lowed b}^  anomalies  in  the  eye,  ehiefly  in  the  furni  of  edema  and  thmmlwsisj 
which  may  produce  (XTnianent  degenerative  processes  in  the  retina  and  optic 
Der\'e.     In  this  way  bleeding  tumors  may  affect  the  eye. 

Malignant  growths  of  the  pelvis  sometimes  metastasize  in  the  eye. 

Infections  diseases  of  the  peh^c  organs  may  affect  the  eye  either  by  direct 
contact  with  the  infectious  material  or  by  emlx)lic  processes  through  the  cir- 
culation. Of  the  former  methofb  infection  from  gonorrheal  discharges  is  the 
most  familiar  example.  Diplitheria  may  also  be  transmittetl  in  the  same  w^ay. 
Metastatic  infection  of  the  eye  is  extremely  rare  excepting  in  connection  with 
puerperal  fever,  in  which  it  occasionally,  though  rarely,  occurs.  The  embolic 
focus  may  have  its  seat  in  almost  any  part  of  the  eye,  but  most  commonly  in  the 
retina,  whence  it  may  extend  to  a  general  panopiithalmia. 

Puerperal  sepsis  sometimes  causes  a  hemorrhage  in  the  eye  lis  a  result  of 
toxic  changes  in  the  blood  composition  and  a  greater  permeability  of  the  endo- 
thelial walls  of  the  capillaries  (Mayer). 

The  Ear.- — What  has  been  ^lul  regarding  functional  dlsturbantT  of  the  eye 
during  menstruation  is  also  applicable  to  the  ear,  i.  e.,  certirin  al>errations  irom 
the  normal  cases  may  be  referred  to  the  general  influence  on  the  organism  of  the 
menstrual  wave,  and  in  others  to  manifestations  of  psychoneurotic  impulses 
which  IxTomc  more  active  during  the  monthly  (leriod  of  greater  sensitiveneas. 

Existing  clironic  diseases  of  the  ear  have  been  observed  to  become  per- 
manently aggravated  by  pregnancy  and  childbirth. 

The  Nose. — Between  the  nose  and  the  genital  organs  there  exists  a  curious 
int^rrelationshij)  which  in  some  cases  is  cjuite  inexplical>le.  The^^nse  of  smell 
is  one  of  the  most  powerful  sexual  excitants.  Marked  changes  in  the  nose 
are  often  seen  during  the  menstrual  (M^iod.  Vicarious  menstruation  is  more 
often  manifested  by  bleefling  from  the  nose  than  from  an}^  other  part  of  the 
body.  Individuals  who  menstruate  normally*  are  often  prone  to  eptstaxis  dur- 
ing the  period.  During  the  time  of  puljorty  nose-bleeds  are  very  common. 
Anomalies  of  secretion  are  often  seen  at  the  time  o(  catamenla.  and  may  consist 
either  of  acute  nasal  catarrh  with  profuse  secretion  or  of  abnormal  dr\Tiess  of 
the  nasal  mucous  membrane.  Disturbanct^  in  the  sense  of  smell  are  some- 
times observed  during  menstruation,  evinced  usually  by  an  increase  of  sensitive- 
ness or  by  perversirms. 

Nasal  affections  during  the  catamenial  period  are  much  more  common 
in  those  whose  menstrual  function  is  not  normal,  appearing  with  especial  fre- 
quency in  w*omen  who  suffer  from  dysmenorrhea.  They  are  also  more  frequent 
in  neurotic  individuals.  What  was  said,  therefore,  regarding  the  functional 
disturbances  of  the  eye  and  ear  applies  also  to  the  nose. 
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Cohabitation  is  sometimes  attended  with  acute  swelling  and  discharge  from 
the  nasal  mucous  membrane;  sometimes  with  unnatural  dryness  of  the  nose  and 
throat. 

Kermauner  has  observed  an  abnormal  lack  of  nasal  secretion  in  those  who 
habitually  masturbate^  and  in  the  young  who  are  addicted  to  this  habit  he, recog- 
nizes a  characteristic  expression  caused  by  a  thickening  and  coarsening  of  the 
nose  and  lips  similar  to  that  produced  by  certain  diseases  of  the  hypophysis. 

The  most  striking  example  of  the  relationship  between  the  nose  and  the 
genital  organs  is  the  influence  on  dysmenorrhea  that  can  sometimes  be  ex- 
erted by  cocainizing  the  nasal  mucous  membrane.  A  few  drops  of  20  per  cent, 
cocain  solution  applied  to  the  anterior  end  of  the  lower  turbinate  and  the 
tuberculum  septi  (genital  spot)  will  often,  according  to  the  best  authorities, 
cure  severe  dysmenorrhea  and  prevent  its  recurrence  for  a  considerable  period 
of  time  (Fleisch,  Brettauer,  Meyer). 

Finally,  at  the  time  of  the  climacteric  one  sometimes  sees  a  severe  intractal:i)e 
nasal  catarrh  associated  with  hyperesthesia  of  the  fifth  nerve.  Other  abnor- 
maHtiefe  mentioned  by  Kermauner,  as  occurring  at  the  change  of  life,  are  dry- 
ness and  stoppage  of  the  nose,  adenoid  and  polypoid  growths,  and  eczema  ex- 
tending from  the  outer  skin  of  the  nostrils  to  the  mucous  membrane  lining. 

ItELATIONSHIP  OF  GYNECOLOGY  TO  THE  DIGESTIVE  TRACT 

The  relationship  existing  between  the  genital  organs  and  the  digestive  tract 
is  evident  chiefly  at  the  time  of  menstruation.  Increased  activity  of  the  parotid 
glands  has  been  repeatedly  observed,  so  that  in  some  cases  one  may  speak  of  the 
condition  as  menstrual  salivation.  This  phenomenon  was  noticed  by  the 
earlier  writers,  one  of  whom  described  a  '^vicarious  salivation,"  which  he  said 
might  take  the  place  of  the  normal  uterine  flow.  Habran  described  a  case  of 
periodic  swelling  of  the  parotid  gland  which  ceased  during  the  months  of  preg- 
nancy, to  be  resumed  again  after  deliver>'  of  the  child.  Disturbances  of  the 
mouth  during  menstruation  have  been  cited,  such  as  herpes  of  the  lips,  periodic 
toothache,  and  the  vicarious  bleeding  from  the  gums. 

Of  especial  importance  is  the  relationship  between  menstruation  and  dis- 
turbances of  the  stomach,  evidence  of  which  is  seen  both  in  functional  dis- 
turbances and  in  connection  with  organic  disease. 

The  functional  symptoms  appear  usually  in  the  premenstrual  stage  and 
last  into  the  menstrual  period,  though  sometimes  they  cease  with  the  onset 
of  the  bleeding.  The  most  common  symptoms  of  a  subjective  character  are 
loss  of  appetite,  flatulency,  nausea,  vomiting,  taste  paresthesias,  aversion  to 
certain  foods,  especially  meat,  bad  breath,  pains  in  the  stomach,  sensations  of 
hunger,  etc. 

Symptoms  of  thb  kind  are  much  more  common  in  the  neurotic  and  in  those 
who  suffer  from  abnormaUties  of  menstruation,  especially  dysmenorrhea. 
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Besides  these  nTinor  anonialie^s  of  the  stomat'h,  more  serious  disturbances 
may  occur.  Menstrual  and  vicarious  bleeding  from  the  giistric  mucous  mem- 
brane may  occur,  and  may  on  some  occasions  constitute  alarming  and  depleting 
hemorrhages.  In  some  cases  there  may  be  severe  cardialgia  and  pymptonis 
simulating  gastric  ulcer,  the  differential  diagnosis  being  very  difficult.  In  a 
ca^  of  this  kind  seen  by  the  author  tlie  patient  liad  live  abdominal  scars,  repre- 
senting as  many  operations  performed,  with  the  diagnosis  of  some  serious 
intestinal  lesion. 

The  influence  of  nienstruation  is  deftnitely  siiown  in  the  aggravation  of 
organic  le^sions  of  the  stomach  during  the  monthly  |X'riod.  This  effect  is  especi- 
ally seen  in  ulcer  of  the  stomach,  which  has  a  special  disposition  to  bleed  during 
the  premenstrual  and  menstrual  periotls.  Thus,  it  may  be  imix>ssible  to  state 
whether  monthly  l>leeding  from  the  stomach  is  vicarious  menstruation  without 
actual  stomach  lesion,  or  whether  the  bleeding  is  from  an  ulcer  which  bleeds 
only  when  influenced  by  menstruation. 

The  cause  of  the  influence  of  menstruation  on  the  functions  and  conditions 
of  the  digestive  tract  is  as  little  known  in  tliis  connection  as  it  is  in  n^ation  to 
other  parts  of  the  body.  Wagner  sums  up  a  discussion  of  the  matter  by  say- 
ing. "Whatever  tlie  cause  of  the  (hsturbances  may  be,  two  facts  are  indubitably 
establisheti :  first,  the  secretory  and  motor  activity  of  the  stomach  undergoes  a 
premenstrual  and  menstrual  alteration;  and,  stM'ondly,  that  tMs  leads  to  symp- 
toms according  to  the  special  disposition  of  the  individual.*'  Subjective  gastric 
symptoms  are  not  sc^en  in  all  women  at  the  time  of  menstruation,  but  they 
appc^ar  in  a  considerable  [X^rcentagt^  of  them.  Those  six^ciaUy  dispiDsed  to  the 
condition  are  the  neurasthenic  and  hysteric.  Some  regarti  the  dyspeptic  s>inp- 
toms  of  these  patients  as  purel>'  nervous  reflexes,  while  those  who  a<'cept  the 
internal  secretion  theory  regard  neurotic  patients  as  peculiarly  susceptible  to 
the  influences  of  altered  secretion  at  the  menstrual  period.  If  the  condition  is 
due  to  secretory  changes  the  nature  of  the  process  is  not  understood.  Accord- 
ing to  some,  it  is  the  direct  result  of  an  ovarian  hormone  circulating  in  the  body. 
It  would  seem  xsomewhat  more  reasonable  and  in  accordance  with  present 
physiologic  knowledge  to  suppose  that  the  stomach  changes  are  rather  due  to 
a  disturbance  of  balance  in  the  relationship  of  the  glands  of  internal  secretion 
during  menstruation,  and  that  the  direct  influence  exerted  either  on  the  nerv^es 
of  the  stomach  or  on  the  stomach  tissues  themselves  comes  from  some  other 
gland  than  the  ovary,  probably  the  adrenals.  Or,  still  further,  it  might  be 
assumed  that  tlie  gastric  symptoms  of  menstruation  may  1^  the  result  of  in- 
creased general  nervous  and  emotional  irritability,  anil  that  this  condition 
produces  hyperactivity  of  the  adrenal  glands  with  consequent  influences  on 
the  secretorjr  and  motor  apparatus  of  t!ie  stomach.  This  theory  is  m  line  with 
the  well-known  experiments  of  Cannon,  who  has  demonstrated  the  effect  of 
the  emotioDis  on  the  processea  of  digestion  through  stimulation  of  the  adrenal 
glands. 
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In  addition  to  the  neurasthenic  and  hysteric,  a  predisposition  to  menstrual 
gastric  disturbances  is  seen  in  the  chlorotic  and  anemic,  and  still  miore  com- 
monly in  those  who  suffer  from  congenital  or  acquired  malpositions  of  the 
stomach.  In  the  latter  class  of  cases  belong  chiefly  individuals  of  the  hypo- 
plastic type,  with  the  long  narrow  chest  walls,  splanchnoptosis,  pelvic  nods- 
placements,  etc. 

Patients  with  organic  lesions  of  the  stomach  undergo  exacerbations  of  their 
sjrmptoms  during  the  menstrual  period  in  83  per  cent,  of  cases,  according  to 
Plonies. 

A  form  of  menstrual  bleeding  from  the  intestinal  tract  is  that  sometimes 
seen  in  patients  suffering  from  typhoid  fever.  Still  another  instance,  and  one 
quite  frequently  seen,  is  the  increased  tendency  of  hemorrhoids  to  bleed  at  the 
time  of  menstruation. 

Diarrhea  is  not  infrequently  an  attendant  discomfort  of  menstruation,  one 
observer  having  found  it  in  49  per  cent,  of  cases  in  a  study  of  758  women,  though 
this  figure  seems  rather  high.  Obstipation  is  another  not  uncommon  symptom. 
Still  another  class  of  patients  frequently  seen  suffer  from  chronic  constipation 
between  the  periods,  while  during  menstruation  the  bowels  are  regular  or  even 
diarrheic. 

Certain  digestive  disturbances  often  characterize  the  menopause,  such  as 
pains  in  the  pharynx  and  esophagus,  nervous  dyspepsia  with  flatulence,  heart- 
bum,  vomiting,  etc.  (Wagner). 

Diarrhea  of  a  peculiarly  obstinate  nature  sometimes  signaUzes  the  begin- 
ning of  the  change  of  life  (Singer) ,  and  has  the  character  of  a  secretion  neurosis, 
without  sign  of  catarrhal  or  inflammatory  disease  (Wagner). 

Somewhat  more  common  is  the  occurrence  at  the  climacteric  of  intractable 
obstipation,  with  great  tendency  to  gas  formation.  Wagner  states  that  the 
constipation  of  the  chmacteric  is  peculiarly  resistant  to  the  usual  methods  of 
treatment.     In  two  cases  he  has  had  good  results  with  ovarian  therapy. 

Hemorrhages  from  the  bowels  are  sometimes  seen  at  the  change  of  life. 
Most  of  the  bleedings  are  from  hemorrhoids,  which  at  that  time  have  a  special 
tendency  to  become  worse.  In  other  cases  where  malignant  disease  has  been 
excluded  there  has  been  demonstrated  a  true  climacteric  intestinal  bleeding 
'from  the  mucous  membrane.  It  is  possible  that  this  may  be  analogous  to  the 
bleeding  frequently  seen  from  the  vaginal  mucous  membrane  as  a  result  of  senile 
atrophy. 

The  relationship  between  the  genital  system  and  the  neighboring  organs 
of  the  digestive  tract  is  treated  in  another  section.     (See  page  141.) 

The  connection  between  pregnancy  and  the  organs  of  digestion  is  a  subject 
of  much  importance,  but  does  not  come  within  the  sphere  of  this  book. 

The  subjects  of  enteroptosis,  intestinal  bands,  and  diverticulitis  are  treated 
elsewhere. 
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RELATIONSHIP  O'F  GYNECOLOGY  TO  ORGANS  OF  RESPIRATION 

Lung  complications  following  g>^necologic  operations  are  comparatively 
frequent.  Pulmonary  enibolisni  m  <:lis€ussed  in  the  section  on  the  Relationship 
of  CATiecology  to  the  Circulator^'  Apparatus, 

The  subject  of  postoperative  infection;^  of  the  luugs  forms  a  ver>'  important 
chapter  in  surgical  convalescence.  These  infections  most  commonly  take  the 
form  of  pleurisy,  bronchitis,  and  bronchopneumonia.  Typic  lobar  pneumonia 
is  rare. 

As  in  other  local  infections  following  operation,  such  as  phlebitis  and  pyeli- 
tis, etc.,  the  causation  of  puhnonary  infiauimations  is  not  well  understood ,  many 
reasons  having  been  suggested.  Patients  who  develop  pneumonia  swm  after 
a  i^urgical  operation  are  commonly  said  to  be  suffering  from  '^ether  pneumonia." 
It  is  probable,  as  we  shall  see,  that  ether  may  in  some  cases  be  an  exciting 
factor;  nevertheless,  that  it  is  not  the  sole  cause,  is  shown  by  the  fact  that  in- 
fections of  the  lungs  may  follow  t^perations  i>erformed  under  spinal  anesthesia 
or  after  the  gas  and  oxygen  sequence. 

There  are  many  predisposing  conditions  which  undoubtedly  have  some  in- 
fluence in  producing  the  disease.  Thus,  surgical  shock  may  so  lower  the  patient's 
resistance  as  to  encourage  a  local  intlammator}'  process. 

Old  age  is  very  distinctly  favorable  for  lung  infections.  In  our  own  series 
of  cases  the  incidence  of  serious  pneumonia  was  particularly  noticeable  in 
elderly  women.  The  physical  characteristics  of  the  patient  are  supposed  to 
have  some  influence^  fat,  short-necked  indi\iduals  l^eing  thought  to  be  es- 
pecially prone  to  puhnonary  complications.  In  our  series  this  theory  has  not 
been  borne  out. 

Bad  behavior  under  ether— ^\  *r.,  choking,  vomiting,  straining,  etc,^pla>^ 
a  certain  rdle,  as  it  is  probable  that  such  patients  sometimes  inhale  mucus, 
saliva,  or  particles  of  fo<xl  tliat  may  later  act  as  foci  for  infection.  It  is  probable, 
too,  that  when  patients  act  badly  under  ether  the  necessity  of  forcing  the*ether 
in  an  irregular  manner  serves  to  irritate  the  lungs,  and  thus  favors  either  the 
development  of  a  latent  infection  or  the  active  growth  of  newly  inhaled  bac- 
teria. That  a  certain  number  of  postoperative  lung  infections  arc  pro|K^rly 
called  * 'ether  pneumonias*'  is  evidenced  by  tlie  fact  that  they  are  much  mon 
conunon  when  the  anesthesia  is  inexpertly  administered.  Exposure  to  -cold 
while  the  patient  is  under  anesthesia  undoubtedly  favors  lung  infections.  The 
figures  of  a!i  wTiters  on  the  subject  show  a  greater  incidence  of  the  disease  in 
the  winter  months.  There  is  no  question  that  the  inhalation  of  ether  tends  to 
stimulate  latent  foci  of  infection  into  acti\ity,  as  is  seen  sometimes  in  the  aggra- 
vation of  a  dormant  tuberculosis  into  an  acute  form.  Administ^^ring  ether  to  a 
patient  with  a  beginning  bronchial  cold  is  very  dangerous.  Undoubtedh^  many 
cases  of  postoperative  pneumonia  are  the  result  of  stimulating  a  beginning  process 
of  infection  which  was  not  detected  in  the  preliminary  physical  examination. 
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The  nature  of  the  operation  bears  6ome  relation  to  pulmonaiy  complications. 
Pelvic  operations  are  less  commonly  followed  by  infections  of  the  lungs  than  are 
operations  performed  in  the  regions  near  the  diaphragm,  and  such  infections 
when  they  do  occur  are  apt  to  be  less  serious.  Hernia  operations  and  those 
which  require  much  handhng  of  the  gut  are  more  prone  to  lung  infection,  as 
are  cases  in  which  there  is  active  pus  or  septic  complications  after  operation. 

In  gynecologic  practice  laparotomies  are  ten  times  more  liable  to  lung 
complications  than  are  plastic  operations  (author's  figures).  This  is  due  to 
the  fact  that  the  reflex  respiratory  irritation  from  ether  is  much  greater  dur- 
ing laparotomies  than  in  operations  on  the  body  when  the  abdomen  is  not  opened, 
excluding,  of  course,  operations  involving  the  respiratory  tract  or  nerve-centers. 

Some  of  the  pneumonias  after  operation,  especially  in  old  people,  are  of  the 
hypostatic  type. 

Still  another  important  class  are  those  which  result  from  the  lodging  of 
minute  septic  emboli  in  the  capillaries  of  the  lungs,  the  emboli  usually  starting 
from  a  local  sepsis  in  the  wound,  which  may  or  may  not  be  evident.  Doubt- 
less some  of  the  cases  which  begin  late  in  the  convalescence  are  caused  in  this 
way. 

Most  postoperative  lung  infections  do  not  get  beyond  the  stage  of  a  tem- 
porary pleurisy  or  bronchitis.  In  the  more  serious  cases  the  disease  becomes 
one  of  bronchopneumonia.     Rarely  pulmonary  abscess  or  empyema  may  develop. 

In  gynecologic  practice  the  mortality  from  postoperative  pneumonia  is  not 
very  great.  In  a  series  of  4000  consecutive  gynecologic  operations  performed 
at  the  Brookline  Free  Hospital,  reported  by  the  author  in  1910,  there  were 
2  deaths  from  pneumonia. 

During  menstruation  the  vocal  cords  undergo  a  physiologic  change  which 
results  in  slight  alterations  of  the  voice.  This  is  a  matter  of  considerable  im- 
portance to  professional  singers,  some  of  whom  are  obliged  to  refrain  from 
using  the  voice  at  the  time  of  menstruation. 

Chronic  diseases  of  the  lungs,  especially  of  tuberculous  nature,  are,  as  a 
rule,  made  worse  by  menstruation  and  pregnancy.  Menstruation  also  exerts 
an  unfavorable  influence  on  the  course  of  the  more  acute  pulmonary  infections 
of  bronchitis,  pneumonia,  and  pleurisy.  In  tuberculosis  of  the  lungs  there 
is  at  the  time  of  menstruation  a  special  tendency  to  sweating,  catarrh,  and 
headache.  The  temperature  is  apt  to  be  more  elevated  and  hemorrhages 
from  the  lungs  are  more  likely  to  occur.  Hemoptysis  at  this  time  is  often 
erroneously  regarded  as  vicarious  menstruation. 

On  the  other  hand,  chronic  lung  tuberculosis  is  often  attended  with  amenor- 
rhea, which,  as  Walthard  has  pointed  out,  is  not  necessarily  accompanied  with 
atrophy  of  the  uterus. 

In  amenorrhea  with  hypoplastic  or  atrophic  genitalia  true  vicarious  men- 
struation from  the  lungs  is  sometimes  seen. 

Acute  infections  of  the  lungs  may  metastasize  in  the  genital  organs  through 
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the  circulation.  Of  the  various  infective  organisms  that  attark  the  lungs, 
the  pneumococcus  is  the  most  prone  to  cause  seconclan^  infectifms  in  the  fM^lvis. 
It  has  been  flenionst rated  in  the  purulent  contents  of  ovarian  L-ysts  in  para- 
and  perimetritic  exudates  and  in  the  contents  of  pus-tul>es  ( Walt  hard,  Sc  udder). 
It  is  an  especially  (^onmion  excitant  of  fieritonitis  in  children.  Genital  and 
peritoneal  tuberculosis  is  probably,  in  the  majority  of  cases,  derived  primarily 
from  old  or  latent  foci  in  the  iungs. 

Septic  processes  and  malignant  growths  of  the  pelvic  organs  may  by  entrance 
into  the  large  veins  metastasize  in  the  lungs,  as  is  seen,  for  example,  in  the 
early  involvement  of  the  lungs  of  chorio-epithelioma. 

Dyspnea,  by  interference  with  the  diaphragm,  is  the  frequent  result  of  the 
large  pelvic  tumors,  especially  those  which  have  metastasized  in  the  peritoneum 
and  those  which  are  associated  with  ascitcti. 


RELATIONSHIP  OF  GYTTECOLOGY  TO  THE  BLOOD^ 

Menstruation. — The  non-coagulability  of  menstrual  blood  has  long  been 
a  subject  of  study  and  speculation,  but  has  not  yet  been  fully  explained.  Present 
evidence  tends  to  show  that  the  phenomenon  is  not  a  part  of  a  genera!  phj^sio- 
logic  change  in  the  blood,  for  the  most  recent  experiments  have  proved  that 
the  blood  in  the  general  circulation  exhibits  no  difTerence  in  the  time  of  clotting 
at  the  menstrual  period  (Hartmann,  Cristea,  Denk,  el  al).  It  is  now  accepteti 
that  the  chemical  influence  which  prevents  coagulation  of  menstrual  blood  In 
localized  in  the  uterus,  but  just  what  the  active  substance  is  is  not  known. 
The  experiments  of  Schickele  ^eera  to  indicate  that  it  is  manufactured  in  the 
endometrium  under  the  stimulation  of  the  ovarian  secretions,  (See  also  page 
57.) 

Studies  of  the  blood  from  the  general  circulation  in  menstruating  women 
have  shown  certain  characteristic  changes.  During  the  premenstrual  period 
there  is  an  increase  in  the  red  corpuscular  elements  of  1,000,000  or  1,600,000, 
which  usually,  just  before  the  onset  of  the  period^  sinks  to  the  normal  level 
and  even  below  it.  The  hemoglobin  content  exhibits  a  periodic  rise  and 
fall,  though  not  entirely  parallel  with  the  variations  of  the  red  elements.  At 
the  lj<»ginning  of  menstruation  can  usually  be  denionst rated  a  moderate  leuko- 
cytosis which  undergoes  a  marked  fall  during  the  bleeding.  In  the  premen- 
strual j>eriod  there  is  diminished  alkalescence  of  the  blood  and  a  lower  specific 
gravity.  More  recent  investigations  (Neumann  and  Herrmann ^  el  ol)  have 
shown  periodic  variations  in  the  lipoid  content  of  the  blood.  All  these  changes 
are  not  to  be  accounted  for  by  the  physiologic  loss  of  blood,  which  under  normal 
conditions  is  too  slight  to  create  so  definite  an  alteration.  They  besjwak  rather 
a  periodic  toxemia,  which  is  e\idcnced  not  only  by  the  blood- pic  tore,  but  by 
marked  general  effect  on  the  physical  and  nervous  organism  (Adolf  Payer). 
^  Chief  authorities,  Adolf  Payor,  M.  Wiilthard. 
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The  nature  of  the  circulating  toxin,  as  is  elsewhere  frequently  mentioned, 
is  to  be  sought  either  in  an  ovarian  hormone  or  in  the  products  of  one  or  more 
other  internal  secreton^  glands,  the  balance  of  whose  activity  is  dist«rbi*d  by 
the  monthly  change  in  the  function  of  the  ovaries. 

Chlorosis  m  a  disease  of  young  girlhood  occurring  at  or  soon  after  the  period 
of  puix^rty,  and  havinj^  a  tendency  to  recur  later  in  life.  Although  there  is  no 
pathognomonic  blood-picture^  the  typical  case  is  clmracterized  by  a  marked 
decrease  in  the  hemoglobin  content  without  corresponding  diminution  in  the 
red  hlood-corpuscles.  Thus,  in  a  ciise  of  average  severity,  the  hemoglobin  may 
register  50  to  60  per  cent.,  while  the  red  count  remains  normal.  If,  however, 
the  hemoglobin  1:H3comes  much  reduced,  as  it  may,  to  30,  20,  or  even  10  per  cent., 
the  red  count  also  falls  very  low. 

A  special  characteristic  of  the  blood  is  its  increased  coagulability  and  its 
tendency  to  thrombosis  (Payer). 

The  relationship  between  chlorosis  and  the  genital  system  is  one  which  has 
attracted  consiileralile  attention.  Virchow  distinguished  a  monorrhagic  and 
an  amenorrheic  form  of  the  disease,  of  which  the  latter  is  by  far  the  more  com- 
mon. He  and  others  after  him  attempted  to  trace  a  causal  relationship  he- 
tween  chlorosis  and  hypoplasia  of  the  genitals,  Mrchow  regarding  the  retarded 
genital  deveiopment  as  secondary  to  hyix)plaHia  of  the  circulatory  apparatus. 
It  is  apparent,  however,  that  the  occurrence  of  genital  hypoplasia  in  connection 
with  chlorosis  is  not  as  common  as  formerly  supposed,  as  is  shown  by  the  fol- 
lowing figures  of  Otten  (quoted  from  Opitz-Menge) : 

In  a  study  by  OttPn  of  44S  ivhloroiif  patients,  ISli  rti>!es,  which  included  the  majority  of 
the  BevprcKt  cnacs  with  herimglobin  under  50  jht  coiit-.  there  was  found  not  tlie  slightest  dw- 
turbance  of  the  jseiutfil  functionK.  Amrmg  ttie  remxiining  2iV2  chlorotic  girls  and  women  were 
found  sj^nptomi*  of  delayed  lufnarche,  oii|;f^^neIlo^^heu,  limenorrhea,  and  in  a  (vw  inptanceB 
meijorrhiigia,  Dysmc^riorrhra  wit'*  mnm  chiofly  among  those  living  in  wretched  surroundings. 
8ome  cases  of  hyiKfplat^ia  were  seen,  but  in  t<uch  small  numl>ers  that  Otten  could  draw  no  con- 
clusions as  to  an  etiologic  relationship  between  chlorosis  and  lack  of  genital  development. 

It  is  evident  that  dj'^menorrhea  is  a  common  sjinptom  in  connection  with 
chlorosis.  A  nundxT  of  authors  rej<ard  chlorosis  not  as  a  primary'  disease,  but 
as  secondary  to  a  be^nnin^;  or  latent  tiiberculosLs,  and  ascrilw  many  of  the  symip- 
toms  <^haracteristie  of  chlorosis,  such  as  lieadachc,  dizzitiess,  palpitation^  sleep- 
lessness, indigestion,  ]anp;uor,  etc.,  to  the  rei^tilt  of  a  tubercular  toxin  (Payer). 
It  is  probable  that  latent  tul)erculosis,  though  not  being  the  sole  cause  of  chlorosis, 
should  be  regarded  as  an  important  element  in  its  etJolog>^ 

Hemophilia  was  until  recent  times  Ijelicved  to  he  transmitted  by  inheritance 
to  males  only,  though  it  might  be  inherited  through  an  intermediate  female 
ancestor  who  herself  did  not  suffer  from  the  disease.  It  is  now  known  that 
women  may  \te  sul>ject  to  the  affection,  but  not  as  commonly  a*  men.  Two 
forms,  called  the  familia!  and  the  sporadic,  have  i>een  diistinguishecl.  In  the 
familial  type  of  hemophilia  the  blood  is  viscous,  flows  slowly.     There  is  a  con- 
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staiit  diapedesis  of  leukoeytrs,  with  a  diminished  number  of  polynuclefir  and  a 
predominance  of  mononui'lear  fijrms. 

Clotting  is  very  slow,  lasting  from  two  and  one-half  to  nine  or  even  twelve 
hours. 

In  the  si^Miradic  form  tlie  blotid  is  thin  and  wati^ry.  The  lilood -picture  is 
normal.     The  coagulation  time  is  delayed  thirty  to  fifty  minutes. 

The  disease  is  of  gj'^neeologic  interest  chiefly  because  of  the  danger  that 
attends  puberty.  It  is  probable  that  many  of  the  severe  menorrhagias  and 
metrorrhagias  that  occur  at  puberty  have  a  hemophilic  source.  The  condition 
is  not  always  easy  to  distinguish  from  that  of  menorrhagic  chlorosis. 

An  acquired  hemophilia  has  been  described  as  occurring  later  in  life,  but 
in  many  of  these  cases  there  has  been  a  histor>^  of  purpura  and  morbus  macu- 
losus,  which  many  authors  regard  as  related  to  hemophilia  (Payer). 

In  the  hemophilic  there  is  no  retardation  of  the  menarche,  but  the  menstrual 
flow  when  established  is  most  profuse  and  ver>'  resistant  to  treatment^  and 
ma}^  sometimes  cause  the  death  of  the  patient  Payer  quotes  the  figures  of 
Foeuckel  and  Bohn,  who  found  10  deaths  in  121  reported  cases.  No  specific 
anatomic  abnormalities  have  been  found  in  the  pelvic  organs. 

Several  cases  of  serious  or  fatal  hemorrhages  at  childbirth  have  been  re- 
ported. 

The  treatment  consists  in  trying  to  alter  the  chemical  composition  of  the 
blood  so  as  to  favor  its  clotting  or  to  apply  styptic  solutions  to  the  uterine 
ca\^t3^  Of  the  last  named,  calcium  chlorate  (3  to  8  per  cent.)  solution  and 
adrenalin  have  been  used,  t^uccess  has  been  gained  by  the  injection  into  the 
blood  of  10  per  cent,  gelatin  solution.  These  methods  have  in  the  latest  times 
given  way  to  transfusions  of  human  blood  or  to  the  injpction  of  animal  serums, 
especially  those  prepared  from  the  horse  and  rabbit.  l,f  all  other  methods  fail, 
hysterectomy  can  be  employed  as  a  last  resort. 

Leukocytosis. — The  study  of  the  white  corpuscles  of  the  blood  is  of  great 
importance  to  the  gynecologist  in  the  detection  and  treatment  of  acute  infectious 
processes.  What  constitutes  a  hyi^erleukocytosis  that  may  \ye  regarded  as 
indicative  of  infection  is  a  matter  of  wide  difference  of  opinion,  estimates  vary- 
ing from  10,000  to  30,000,  In  our  exiXTience  we  are  accustomed  to  ctmsidcr 
a  white  count  of  15^(X)0  as  almost  conclusive  evidence  of  infecticmj  while  one  of 
llJJOO  or  12,000  creates  a  disturbing  suspicion.  In  detecting  local  hidden 
infections  follo\sing  gjTieeologic  operations  the  leukocyte  count  is  most  useful, 
while  in  observing  the  course  of  an  inflammatory  process  with  special  reference 
to  surgical  intervention  the  frequent  examination  of  the  biootl  and  charting  of 
the  leukocytosis  is  an  invaluable  guide,  and  one  comparable  in  importance  to 
the  eur\-e  of  pulse  and  tempc^rature. 

With  regard  to  the  relationship  taween  inflammations  and  hyperleuko- 
cytosis  infections  may  be  dividetl  into  three  classes:  (1)  Those  which  are  so 
mild  as  to  cause  practically  no  leukocyte  reaction;  (2)  those  which  are  so  severe 
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as  to  overwhelm  the  organism  so  that  a  leukoc3rte  reaction  is  prevented;  and  (3) 
a  long  list  of  infections  between  these  two  extremes,  in  which  the  reaction  is 
present  and  proportionate  to  the  severity  of  the  disease. 

In  the  first  class  are  included  tubercular  processes  that  are  not  complicated 
with  mixed  infections  of  other  organisms;  slight  inflammations  such  as  are  seen 
in  mild  catgut  infections  are  also  counted  in  this  list.  The  second  class  com- 
prises such  conditions  as  the  sudden  overwhelming  streptococcus  peritonitis 
and  septicemia  that  on  rare  occasions  follow  abdominal  operations.  In  the 
third  class  are  included  most  of  the  septic  conditions  seen  in  gynecologic  surgery, 
such  as  appendicitis,  pyosalpinx,  wound  infections,  parametritis,  phlebitis, 
postoperative  pneumonia,  etc. 

In  the  first  part  of  an  acute  infection  there  is  a  marked  increase  in  the  polynuclear  cells, 
which  represent  the  active  agents  of  the  body  for  combatting  the  Invasion  of  organisms.  The 
number  of  these  cells  is  ordinarily  proportionate  to  the  severity  of  the  disease,  the  number 
of  mononuclears  and  eosinophils  being  comparatively  small.  In  order  to  follow  the  course  of 
the  infection  it  is  necessary  to  chart  the  leukocyte  count  every  twelve  or  twenty-four  hours. 
A  sudden  drop  in  the  number  of  polynuclears  indicates  a  loss  of  reactive  power  in  the  patient 
and  entails  an  unfavorable  prognosis.  A  drop  in  the  absolute  nimiber  of  the  neutrophils, 
with  a  high  percentage  relative  to  the  mononuclears  and  eosinophils,  also  indicates  an  unfavor- 
able condition,  for  it  shows  that  the  reactive  powers  of  the  body  are  not  keeping  pace  with  the 
need  for  its  combatting  agents,  the  polynuclears.  A  cessation  of  the  leukocytosis  during  an 
acute  inflammatory  process,  followed  by  a  stationary  or  gradually  diminishing  count,  usually 
indicates  a  walling-off  and  localization  of  the  infection. 

If  the  contest  against  the  invading  organisms  is  successful  the  need  for  the  phagocytic 
polynuclears  is  passed,  and  they  give  way  to  the  mononuclear  lymphocytes,  whose  duty  is 
that  of  reparation.  An  increase  of  lymphocytes,  both  relatively  and  absolutely,  is,  therefore, 
characteristic  of  convalescence. 

In  the  same  way  the  eosinophils,  which  in  the  height  of  the  conflict  are  absent  or  insig- 
nificant, appear  during  the  healing  process,  "their  increase  indicating  victory  over  the  infec- 
tion." 


Posthemorrhagic  Blood-picture. — After  an  acute  hemorrhage  there  begins 
an  immediate  absorption  of  the  body  fluid  to  make  up  the  loss  in  volume  of 
the  blood  which  normally  constitutes  about  one-thirteenth  of  the  body  weight. 
This  process  is  greatly  hastened  by  the  introduction  of  physiologic  fluids  into 
the  body  by  mouth  or  rectum,  subcutaneously  or  by  intravenous  infusion. 
The  increase  in  fluid  volume  is  more  rapid  than  the  regeneration  of  the  red 
blood-corpuscles  so  thaft  there  is  next  a  diminution  in  the  red  cells,  each  one  of 
which  possesses  its  normal  hemoglobin  content.  Then  the  increase  in  the 
number  of  red  corpiiscles  advances  more  rapidly  than  the  hemoglobin  content, 
so  that  the  next  phase  is  a  relative  deficiency  of  hemoglobin  in  the  presence 
of  a  normal  red  count  such  as  is  seen  in  chlorosis  (Walthard). 

The  viscosity  of  the  blood  is  accentuated  after  acute  hemorrhage,  and 
there  is  seen  a  hyperleukocytosis  and  an  increase  in  the  number  of  blood-plates. 

The  regeneration  of  the  blood  after  severe  loss  is  surprisingly  rapid  if  the 
hemorrhage  is  not  repeated,  as  is  frequently  seen  after  bloody  op>eratiQns  or 
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after  patients  have  had  severe  uterine  hemorrhages,  such  as  sometimes  occur 
suddenly  from  polyps,  cancer,  etc. 

Too  great  lus.s  of  liiood  is  by  far  the  most  common  cause  of  surp;ical  shock. 
In  the  present  day  of  improved  operative  technic  only  the  most  difficuU  of 
^Tiecologic  oi^erations  should  he  attenc!ed  with  shock  as  a  result  of  loss  of 
blwxl.  By  the  prevention  of  the  loss  of  blood  patients  with  low  hemoglobin 
can  l>e  operated  on  with  comparative  safety. 

After  chronic  loss  of  blood  from  the  genitaha  (menorrhagia  and  metrorrhagia), 
the  appearance  of  the  blood  is  that  of  any  scf'condary  anemia,  namely,  diminu- 
tion of  red  corpuscles  and  decrease  of  the  hemoglol>in  content,  ixiikilocjlosis, 
and  absence  of  leukocytosis. 

Extravasation  of  Blood. — Large  extravasations  cjf  blood,  such  as  are  most 
tjTDically  seen  in  extra-uterine  pregnancy,  are  followed  at  first  by  the  char- 
acteristic posthemorrhagic  l>lood-picture,  described  above — i,  €.,  diminution 
in  the  number  of  red  corpuscles  and  hyperleukocytosis.  If  the  hemorrhage  is 
not  repeated  the  ivd  cells  soon  regenerate,  l>ut  absorptif>n  of  the  products  of 
degenerative  changes  in  the  blood  cause  a  continuation  of  the  leukocj^tosis  \vhich 
may  reach  a  considerable  height  without  the  invasion  of  bactmal  organisms. 
If  the  hematocele  undergoes  thick,  fibrinous  encapsulation  as  the  long-standing 
non-infected  cases  often  do,  the  leukocytosis  disappears.  If  the  hematocele 
becomes  infei'ted,  hyperleukocytosis  returns  and  follows  the  course  seen  in  other 
purulent  processes  (Walthard). 

The  presence  of  leukocytosis  after  blood  extravasation,  or  as  the  result  of 
absorption  from  a  degenerating  hematocele,  creates  sometimes  an  element  of 
confusion  in  making  a  differential  diagnosis  betw^een  ectopic  pregnancy  and 
inflammatory  adnexa!  disease,  being  one  of  numerous  other  signs  and  symptoms 
which  the  two  €lis<\ises  have  in  common. 

Necrotic  Tissuc^The  absorption  of  products  of  degeneration  in  necrotic 
tissue  is  attended  with  an  increasse  in  the  leukocytes  to  15,000  and  over  {Walt^ 
hard).  This  is  a  matter  of  imiwrtance,  chiefly  in  cases  of  tor-sion  of  ovarian 
cysts  and  necrotic  myomaH.  If  infection  takes  place,  as  it  often  does  as  a  result 
of  adhesions  to  the  intestines,  the  leukocytosis  follows  the  usual  course  of 
in  flam  mat  ory  processes , 

Postoperative  Leukocjrtosis*— Nimierous  observers  have  described  a  hyper- 
leukocytosis following  surgical  operations,  especially  after  those  that  involve 
the  abdominal  cavity.  The  highest  ix)int  (about  16,000  and  sometimes  over) 
is  said  to  Im  readied  on  the  second  morning,  from  which  tiine  it  gradually 
recedes  and  disiippears  in  about  three  and  one-half  days.  The  amount  of  the 
leukocytosis  is  dependent  to  some  extent  on  the  position,  length,  and  severity 
of  the  operation.  Many  causes  have  been  announced  to  account  for  the  phe- 
nomenon, such  as  the  loss  of  blood,  anesthesia,  opening  the  abdomen,  injuries 
from  instrmnentation,  etc.  SSome  regartl  it  as  always  an  indication  of  sepsis 
(Zangemeister),  while  others  consider  that  "it  represents  the  measure  of  the 
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reaction  of  the  orp;anism  ap;ainst  infection."  Apparently,  it  Ix^ars  some  rela- 
tionship to  the  postoperative  increase  in  temperature  wliich  it  parallels  rather 
closely. 

Jochnmnn  considers  it  an  indication  cif  the  procens  of  healing.  According  to  his  theory, 
the  leukocytes  wander  to  thi*  s^jat  uf  the  wound,  where,  a[K>ii  their  disintegration,  a  prot<?olytic 
ferment  in  set  free.  This  ferment  m  in  part  absorlMti,  but  a  part  is  n>4et1  for  the  digestion  of  the 
tif^sne  fragments  resulting  from  the  trauma  of  the  operation.  By  this  digestive  process  there 
art^  set  free  in  the  circulntioii  albumcj^es,  which  of  theinstdvoj*  are  capable  of  raising  tlie  body 
t<*mperaturo.  In  this  way  is  very  ingetuou^sly  and  plaiLsibly  explained  the  partdlcUam  of  fever 
aad  leukocytosis  after  alxiominal  operations.     (Abstractc^il  from  Adolf  Payer.) 

SERODIAGWOSIS 

Al)derhalden*s  Test  for  Pregnancy  and  Cancer. — A  serodiagnostic  test  for 
the  presence  of  pregnancy  antl  cancer  has  been  thscovered  by  Emil  Abderhal- 
fien,  which,  thongli  at  present  in  the  experimental  stage,  bids  fair  with  improve- 
ment aijtl  simplification  of  technic  to  l:>e  of  very  great  clinical  iniix>rtance. 

The  test  is  based  on  the  assumption  that  when  a  foreign  protein  is  intro- 
duced into  the  Idood  certain  protective  ferments  are  manufactured  in  the 
blood  that  are  (*apable  of  splitting  u|>  the  foreign  prutein  into  peptone  or  amino- 
aeids.  This  constitutes  a  fomi  of  digestion  which  is  termed  'parenteric  diges- 
tion," and  is  a  physiologic  process  of  great  value  in  the  Ixjdily  economy.  The 
protective  ferments  may  be  produced  in  the  blood  in  various  ways.  Thus,  in 
the  ordinary  process  of  intestinal  tligestion  tlie  intestinal  tract  may  he  so  over- 
loaded that  food  in  complex  form  may  pass  into  the  circulation  and  call  forth 
digesti^^e  ferments  in  the  blood,  w'hich  splits  up  the  invading  proteins  mto 
substances  that  are  not  harmful  to  the  organism.  The  protective  fennents 
may  l)e  artificially  created  in  the  blood  by  intravenous  or  intra-aMominal  injec- 
tions of  foreign  protein  material  The  protective  ferments  are  also  manu- 
factured in  the  Idood  of  an  individual  who  harlmrs  certain  tissues  in  the  body 
from  which  unchanged  protein  material  may  be  absorbed  in  the  circulation. 

Sj^eeific  examples  of  tissues  of  this  kind  are  the  placenta  and  cancer.  Tliis 
makes  the  subject  of  peculiar  interest  to  the  g>mecologist. 

The  principle  involved  in  this  reaction  of  the  blood  to  foreign  prot<*in  material  is  of  va^t 
importance  ni  nKwiern  scientific  nic<lieine.  To  quote  McCord:  "Thi-  foruiatiun  uf  protective 
enssymeH  then  is  sensitization,  and  all  the  plienomena  of  anaphylaxis  and  iiumunity  iwe  closely 
allietl.  Id  this  pheaomenon  is  the  baitis  for  :ill  iiropliylactic  vaccination  and  the  foundation 
for  the  creative  activity  of  auch  subatances  as  tuberculin.  Although  physiologic  in  its  nature, 
the  disintegrating  of  stable  proti?in.H  is  not  without  iLs  tJeleterioUH  action*  as  is  evidenced  by 
aiito-intoxieations.  Such  an  enzyme  eleavii^ge  of  protein.s  unih'rlief^  the  various  cutanefnis 
reat!tions,  such  as  leprodiagnosis,  tuberculin  r(»action,  and  the  cutaneous  reaction  of  ?v^>htlis. 
Thene  phenomena  come  n&  a  result  of  intrfKluetion  and  cleii\''agc  of  Hubatances  of  a  kind  like 
unt«  that  with  which  the  organism  Ls  seiiHitiaed.  Xc»t  only  will  this  cleavage  take  place  withiii 
the  brKly,  *ia  in  the  instances  citefi,  but  the  drawn  blood  eonfains  the  active  enzymes,  and  when 
plactni  in  contact  with  suVj^^tanecs  against  which  they  are  fcenerate<l  structural  disrupting 
ocucurs  extracorjjorcally  with  a  bre^iking  dow*n  into  simple  forms  similar  to  that  occurring 
ifitraeorfmri'ally. ' ' 
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Abderhalden  bepan  his  work  in  the  study  of  prep^aney.  It  ha^s  been  known 
for  5onie  titiif ,  as  dennmstrated  hy  Wit,  Sfhmorl,  and  Weichard,  that  i^horionic 
vilh  aip  discharjird  intf»  tlie  maternal  rirculatiou  during  the  ^xTiod  of  placental 
development.  Abderhalden  showed  that  this  material,  oirculatinp:  in  the  form 
of  a  foreign  protein,  creates  specific  digestive  ferments  in  the  }>lood^  and  that 
when  the  mother's  blood  is  tlrawn  these  ferments  will  still  continue  to  act  in 
vitro  on  placental  tissue  taken  from  some  other  human  source.  In  this  way, 
therefore,  he  discovereti  a  means  of  diagnosing  pregnancy. 

The  method  of  determining  the  presence  of  the  specific  protective  ferment 
is  to  bring  a  small  amount  of  sctuui  from  the  indivi<UiaI  to  be  tested  in  con- 
tact with  a  preparation  of  placental  tissue,  and  to  observe  whether  or  not  the 
serum  has  the  power  of  digesting  the  placenta. 

This  can  be  done  either  with  a  polaris(*ope  or  by  the  method  of  dialysis^  by 
which  the  simple  products  (peptone  or  amino-acids)  into  which  the  placental 
protein  has  been  split  by  the  serum  ferments  may  be  detected  by  certain  color 
reactions. 

The  teehnie  of  carrjdng  out  the  test  is  somewhat  complicated  and  must  be 
learned  from  writers  who  are  experimenting  with  it.  The  descriptions  given  by 
Ball  are  reconmiended  by  the  author  as  1km ng  especially  clear  in  detail.  Among 
other  writers  cm  the  subject  are  Williams  and  Pearce,  McC^ortt  and  Boldt, 
The  Gennun  literatui"e  of  the  last  two  or  three  years  is  replete  with  the  subject. 

It  may  be  said,  in  general,  that  the  placental  tissue  to  be  used  in  the  test 
is  first  prepared  by  boiling  and  coagulati(jn,  and  then  placed  in  a  mixture  of 
chloroform  and  toluol,  in  which  it  can  be  kept  indefmitely. 

The  serum  from  the  individual  to  te  tested  is  obtained  by  venous  puncture 
and  must  be  absolutely  free  from  hemog!ol>in. 

The  dialysis  tubes  usually  recommeniled  are  the  diffusion  mend)ranes  of 
Schleicher  and  Schull,  which  should  be  first  tested  for  their  jx^rmeability  to 
peptones.  Small  quantities  of  the  i>repared  placenta  and  the  serum  from  the 
individual  to  be  tested  are  placed  together  in  the  diffusion  tube,  which  is  then 
placed  in  a  small  iM^aker  of  water.  The  apparatus  is  then  put  in  the  incubator 
for  twelve  to  twenty-four  hours  at  37°  C; 

If  the  patient  to  be  tested  is  pregnant  the  ferments  contained  in  the  serum 
split  up  the  protein  of  the  placental  tissue  into  peptone  or  arnincHacids,  which 
permeate  the  dialysing  membrane  into  the  surrounding  water.  The  presence 
of  peptone  in  the  wat^r  is  detected  by  adding  a  watery  solution  of  triketo- 
hydrinenhydrat  (ninhydrin),  which  gives  a  d(x*i>-blue  color  reaction.  If  the 
reaction  is  negative^  the  solution  remains  colorless  or  turns  a  slight  yellow. 

According  to  Wllhams  and  Pearce,  **result,s  as  satisfactory  as  those  by 
dialysis  are  obtained  by  mixing  tissue  an^I  serum  in  tul>es,  and,  after  incubating 
for  twentj^-four  hours,  testing  the  filtrate  on  coagulation  by  heat  and  acetic 
acid  with  ninhydrin/* 

Opinions  differ  as  to  the  present  value  of  the  Abderhalden  test  for  pregnancy, 
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some  regarding  it  as  too  inaccurate  to  be  of  much  clinical  value,  while  othera 
consider  it  reliable  and  practical  (McCord).  The  test  requires  much  skill  and 
care,  there  being  numerous  chances  for  error.  For  that  reason  it  has  not  yet 
come  into  general  practical  use. 

Since  Abderhalden  has  given  out  his  pregnancy  test  it  has  been  demon- 
strated that  cancer  produces  in  the  blood  a  protective  ferment  very  similar  in 
action  to  that  evoked  by  the  condition  of  pregnancy.  By  this  it  is  to  be  assumed 
that,  as  in  pregnancy,  certain  protein  material  from  the  cancerous  growth  is 
discharged  into  the  circulation,  and  causes  a  reactionary  manufacture  in  the 
blood  of  the  protective  ferment.  As  Ball  has  pointed  out,  "one  would  expect 
that  a  ferment,  if  produced  at  all,  would  be  elaborated  more  vigorously  in  a 
pathologic  process  than  would  be  necessary  in  a  purely  physiologic  one.  It 
would  also  appear  that  a  person  in  apparently  good  health  possessing  a  can- 
cerous growth  might  elaborate  a  stronger  ferment  than  a  person  far  advanced 
with  disease." 

These  conclusions  have  been  shown  to  be  true,  for  Ball  has  observed  an 
increase  in  the  density  of  the  color  reactions  in  his  cancer  cases  as  compared 
with  that  in  his  pregnancy  tests,  while  Brockman  finds  that  healthy  cancer 
patients  give  a  denser  reaction  than  do  patients  well  advanced  with  the  disease. 

The  principle  and  technic  in  making  the  test  for  cancer  are  the  same  as  for 
pregnancy,  excepting,  of  course,  that  the  tissue  to  be  tested  is  taken  from  fresh 
cancerous  material  instead  of  from  placenta. 

The  value  of  serodiagnosis  for  cancer  is  at  present  in  a  somewhat  problematic 
state,  but  it  is  probable  that  with  improvement  in  technic,  and  with  increased 
knowledge  of  the  principles  of  the  reaction,  the  test  will  in  time  prove  to  be  of 
great  general  benefit. 

RELATIONSHIP  OF  GYNECOLOGY  TO  THE  ORGANS  OF  CIRCULATION 

Certain  differences  in  the  organs  of  circulation  between  the  sexes  are  to  be 
noted. 

The  heart  and  blood-vessels  of  woman  are  both  relatively  and  absolutely 
smaller  and  weaker  than  in  man.  The  heart  is  smaller  and  weighs  less  at  a 
given  age.  Thus,  according  to  the  figures  of  Miiller,  the  average  of  weight 
of  the  female  heart  between  the  ages  of  thirty  and  forty  is  234.7  gm.,  as  against 
297.4  gm.  for  the  male.  It  has  been  demonstrated  (Kani)  that  the  difference 
in  the  blood-vessels  between  the  sexes  is  due  to  a  greater  thickness  of  the  media 
in  the  vessel  wall  in  man,  a  point  which  Jaschke  thinks  may  be  shown  to  have 
important  clinical  significance. 

In  woman  there  is  a  more  frequent  high  bifurcation  of  the  aorta,  while  the 
apex  of  the  heart  is  relatively  higher,  due  to  the  shorter  thorax  and  to  the  smaller 
size  of  the  heart.  Physiologically,  the  pulse-rate  in  woman  averages  higher 
and  the  fluctuations  are  greater. 
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A  special  fonialp  eharartmsHc  is  marketl  vasomotor  excitability  resulting 
from  the  emotions,  wliicli  may  be  so  p;rexit  as  to  produce  iiteriiie  bleeriing,  a 
pheoonienon  of  familiar  occurrenee.  This  vasomotor  sensitiveness  has  an  im- 
portant beiiring  in  a  vast  number  of  ways,  both  in  the  physiologic  and  patho- 
lopie  sphere  of  woman. 

The  blood-pressure  in  woman  is  relatively  lower  than  in  man,  and  is  sub- 
ject to  greater  fluctuations,  as  a  result  of  the  greater  lability  of  the  pulse  and 
of  variations  referable  to  vasomotor  and  psychic  excitability. 

THE   HEART 

At  pulx?rty  the  heart  becomes  markedly  increased  in  size.  With  the  estab- 
lishment of  the  menses  are  often  seen  in  girls  functional  irregularities  uf  the 
heart,  which  may  in  some  cases  be  of  a  more  or  less  serious  nature.  Most 
commonly  they  consist  of  palpitation  and  vtisomotor  manifestations,  such  i\B 
blushinj^,  blanching,  faintness,  fluttering  of  the  eyelids,  etc.  In  severe  eases 
the  frequency  of  the  pulse  may  he  very'  marked  and  attended  with  pain  in  the 
re^on  of  the  heart,  shortness  of  breath,  feeling  of  oppression  and  rapid  breath- 
ing, symptoms  which  disap|iear  after  the  onset  of  the  blood,  to  reap|XMir  at  the 
following  periods  with  diminished  severit}'.  In  these  cases  heart  lesions  or 
changes  in  the  size  or  tone  of  the  heart  cannot  be  detected. 

Circulatory  disturbances  at  puberty  are  seen  most  frequently  in  individuals 
who  have  a  neurotic  inheritance  and  in  those  whose  early  environment  has 
predisposed  them  to  an  unstal)le  nervous  equilil>rium.  In  some,  indications 
of  enlarged  thyroid  and  hyperth>Toi<lism  can  l:>e  seen.  Chlorosis,  anemia,  and 
the  various  h>7>oplasia.^  are  conditions  e^jxiciaily  apt  to  be  attended  with  heart 
symptoms  at  pulx?rty, 

Sometimes  the  above-mentioned  symptoms  continue  to  recur  at  tlie  men- 
strual periods,  especially  if  there  is  dysmenorrhea,  Jaschke  describes  a  type  of 
case  in  which  the  heart  symptoms  alternate  with  those  of  menstrual  pain,  and 
applies  the  term  '^vicarious  dysmenorrhea''  to  the  eontlition. 

Other  conditions  that  predispose  to  functional  cardiac  anomalies  at  the 
men^ies  are  hyfjcrthyroidism  and  pelvic  disciises,  esp<*rially  those  attended  with 
menorrhagia.  In  yiaing  women  with  amenorrhea,  heart  nmrmiirs  (*an  often 
})e  demonstrated  periodically,  only  to  diivappear  after  the  return  of  the  mens<*5 
(Jaschke), 

During  cohabitation  subjective  heart  symptoms  may  appear,  and  if  organic 
lesions  lie  present  the  symptoms  may  i)e  alarming.  Kirsrh  calls  attention  to 
the  injurj"  to  the  functions  of  the  heart  resulting  from  long-continued  incomplete) 
orgasm,  such  as  is  caused  by  impotence  of  the  hustiand,  precocious  ejaculation, 
coitus  interruptus»  and  the  use  of  condoms  and  vaginal  preventives  to  concejv 
tion.  The  heart  symptoms  from  this  cause  (tachycardia,  lieart  weakness, 
dizziness,  etc.)  are  only  partial  evidences  of  a  general  nervous  weakness,  which 
a 
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is  manifested  elsewhere  by  backache,  pelvic  pressure  pains  in  the  legs,  and 
numerous  other  symptoms,  all  due  to  the  same  cause. 

Increased  functional  irritability  of  the  heart  is  observed  at  the  climacteric. 
At  this  period  of  life  appear  also  special  characteristic  vasomotor  symptoms, 
the  well-known  "Ausfallserscheinungen."-  These  consist  chiefly  of  hot  flushes 
or  sensations  of  heat  which  appear  momentarily.  They  are  dealt  with  more 
fully  elsewhere.     (See  Climacteric.) 

Schickele  believes  that  the  vasomotor  disturbances  of  the  change  of  life 
are  due  to  a  rise  in  blood-pressure  consequent  upon  the  absence  of  the  ovarian 
secretion  which  normally  acts  as  a  blood  depressant.  This  theory  has  not 
been  entirely  substantiated. 

It  should  be  said  that  functional  cardiac  manifestations  seen  in  relation  to 
pelvic  changes,  especially  those  of  the  critical  periods  (menarche,  menstrua- 
tion, pregnancy,  and  the  menopause),  are  by  no  means  constant,  but  are  princi- 
pally seen  in  individuals  of  a  neurasthenic  or  hysteric  temperament. 

Long-continued  bleeding  from  pelvic  disease  may  cause  anatomic  changes 
in  the  heart  muscle,  a  condition  sometimes  referred  to  as  *'the  anemic  heart" 
(Walthard).  There  is  seen  a  faf  deposit  in  the  protoplasm  of  the  cells  of  the 
heart  muscle,  an  appearance  not  to  be  distinguished  from  true  fatty  degenera- 
tion. The  condition  has  been  shown  experimentally  to  be  the  result  of  incom- 
plete oxidation.  At  the  same  time  there  takes  place  a  dilatation  of  the  heart, 
which,  however,  is  not  permanent,  disappearing  as  it  does  after  cessation  of  the 
uterine  bleeding  and  restoration  of  the  blood  to  its  normal  constituency.  The 
therapy  of  the  anemic  heart  resulting  from  pelvic  disease  is,  therefore,  identical 
with  that  of  the  pelvic  disease. 

Pelvic  diseases  that  are  attended  with  long-continued  disturbances  of 
nutrition  and  respiration,  like  large  ovarian  cysts,  myomata,  and  tumors 
associated  with  ascites,  lead  to  brown  atrophy  of  the  cells  of  the  heart 
muscles,  a  condition  seen  at  autopsy  in  cases  where  there  has  been  cachexia 
and  marasmus. 

The  relationship  between  the  genitalia  and  organic  lesions  of  the  heart  is 
not  a  particularly  definite  one,  there  being  very  little  causal  connection  between 
diseases  of  the  two  systems.  In  uncompensated  valvular  heart  disease  with 
edema  and  ascites  the  labia  majora  may  become  swollen  and  edematous.  It 
is  observed  also  that  long-standing  uncompensation  may  be  attended  with 
edema  and  hypertrophy  of  the  uterine  mucosa,  leading  to  menorrhagia  and 
metrorrhagia,  though  in  the  light  of  recent  research  this  explanation  of  the 
bleeding  must  be  accepted  with  reserve. 

A  rare  result  of  heart  disease,  mentioned  by  Jaschke,  is  an  excessive  bleeding 
from  a  corpus  luteum  from  which  it  is  claimed  there  may  ensue  an  adhesive 
peritonitis.  There  is  no  doubt  that  under  normal  conditions  considerable  blood 
is  not  infrequently  shed  from  the  corpus  luteum.  Under  the  influence  of  the 
chronic  passive  congestion  of  heart  disease  it  is  reasonable  to  beheve  that  such 
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a  liemorrhago  may  be  much  greater  than  that  which  takes  place  under  physio- 
^  lojtic  conditions. 
^f        The  secondary  anemia  from  bleeding  fibroids  and  other  tumors,  which  m 

manifested  by  a  temporary'  compensatory  enlargement  of  the  heart,  leads  ai.^ 

•  to  changes  in  the  %vaUs  of  the  veins  which  predispose  to  thromljus  formation. 
Infection  **f  the  throinlius  may  take  place,  with  the  sending  off  of  se>j>ti('  enil>oh 
into  the  circulation. 

I  Myoma  Heart. — Of  particular  interest  to  the  gynecologist  is  the  so-called 
'*myonia  heart/'  The  frequency  with  wldch  functional  and  sonietinies  tirganic 
changes  in  the  heart  arc  associated  with  uterine  fibroids  has  in  times  [>a.st  led 
to  the  belief  that  there  exists  a  definite  immediate  causal  relationship  between 
the  two  conrlitions.  Just  how  the  heavt  lesions  are  produced  was  not  clearly 
explained.  Some  have  believed  that  fibroid  tunxors  manufacture  a  toxin  which 
^vin  circulating  through  tlie  bhjod  exerts  a  deleterious  influence  on  the  tie^irt. 
Neu  advanced  the  interesting  theory  that  the  changes  in  the  heart  are  sccon(iar\' 
to  hyiwrtrophy  of  the  thyroid  gland,  wliich  of  itst^lf  is  in  some  way  indnred  by 
the  myomatous  growth.  Thus  the  cardiac  symptoms  by  this  theor>^  t^re  in 
reality  manifestations  of  hyjierthyroidism.    The  general  tendency  at  present  is 

I  to  ignore  any  caused  relationship  !>etween  the  heart  disturbance  and  fibroid 
growth,  excepting  in  cases  of  long-continued  bleeding  in  which  cumpcnsator>^ 
changes  are  s(*en  in  the  heart,  such  as  are  mentioned  above  in  describing  the 
anemic  heart — changes  that  would  appear  in  a  secondar\^  anemia  from  bleed- 
ing in  any  other  part  of  the  Ix^dy, 
Certain  vasomotor  symptoms  are  sometimes  observed  in  women  who  liave 
fibroids,  such  as  tremors,  hot  flushes,  dizziness,  tachycardia,  etc.,  which  have 
Beamed  to  substantiate  the  claim  of  the  toxif  influence  of  fibroid  tumors.  These 
sj'mptoms,  however,  are  frequent  in  women  without  fibroids,  and  occasionally 
appear  for  the  first  time  after  hysterectomy  for  fibroids,  so  that  tht:y  are  not 
valuable  evidence  in  sup[K>rt  of  the  claim.  Notwithstanding  the  pn^sent  trend 
tc»  disassociate  myomata  from  heart  lesions  and  to  discard  the  toxic  tiicory 
of  uncomplicated  filiroids,  it  is  well  to  reserve  judgment  until  tjie  fads  are 
[better  estabUshed.  The  profound  efl'ect  which  fibroids  without  local  s>Tnptoms 
^often  have  on  the  general  organism  of  w<jman,  and  especially  on  her  nervous 
'stem,  certainly  suggest  that  the  oldtT  theories  may  not  be  without  basis. 

THE   BLOOD-VESSELS 


Arteriosclerosis  as  the  result  of  infectious  diseases,  especially  of  syphilis, 
may  occur  in  young  women  and  be  the  exciting  cause  of  menorrhagia  tmd 
metrorrhagia.  Non-infectious  arteriosclerosis  has  in  times  past  been  supposed 
to  play  a  verj^  important  role  in  the  causation  of  uterine  hemorrhages.  In  ita 
general  aspects  arteriosclerosis  is  less  common  in  women  than  it  is  in  men^  but 
it  has  been  shown  that  the  vessels  of  the  female  genital  organs,  and  especially 
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of  the  uterus,  possess  a  special  predisposition  to  become  selerotic.  This  has  been 
demonstrated  both  in  those  who  have  had  frequently  repeated  pregnancies^  a 
lonf^-recognized  cause  for  arteriosclerosis,  but  also  in  the  nulliparous.  Pankow 
states  that  he  can  distinguish  special  forms  of  Local  sclerosis,  due  to  child-bearing 
and  to  menstruation  in  virfijins,  and  sjicaks  of  pregnant^v-sclerosis  and  men- 
struation-sclerosis, A  special  preclimacteric  arteriosclerosis  has  Ix^en  shown 
to  Ix^  a  not  uncommon  cause  of  premature  thickening  of  the  vessels,  especially 
if  there  be  added  the  effect  of  frequent  child-bearing. 

Ill  the  unmanageal>le  uterine  bleeding,  so  often  seen  in  women  near  the 
menopause  without  demonstrable  anatomic  abnormality,  arteriosclerosis  has 
been  widely  accepted  as  a  most  important  cause,  but  more  recent  investiga- 
tions tend  to  prove  that  it.s  influence  in  this  condition  has  been  very  greatly 
exaggerated.  The  presi^nt  trend  is  in  favor  of  irregularities  in  the  function  of 
the  ovaries  as  the  chief  etiologic  factor. 

Thrombophlebitis, — Phlebitis  is  a  matter  of  interest  to  the  gjTiecoIogist, 
in  that  it  constitutes  a  somewhat  frequent  and  troublesome  complication  in  the 
convalescence  of  pelvic  operations. 

The  form  of  phlebitis  most  commonly  seen  in  the  practice  of  gynecologic 
surgery  is  of  the  so-(*alled  septic  non-pyogenic  type,  and  is  the  result  of  attenu- 
ated or  non-virulent  organisms  circulating  in  the  blood  and  lodging  in  the 
inner  coat  of  a  vein,  usually  of  the  lower  extremity.  The  introduction  of  the 
organism  into  the  circulation  can  probably  take  place  at  the  time  of  the  opera- 
tion, or  it  may  Ix*  the  result  of  a  mild  unrecognizable  sepsis  at  the  seat  of  opera- 
tion. The  offending  genu  aft**^  lodging  in  the  intima  of  the  vein  causes  a  legion 
of  the  membrane  which  results  in  a  thrombus  and  a  local  inflammatory  process, 
thougli  just  how  this  process  comes  aljout  is  not  tlefinitely  known. 

McLean  regards  as  an  important  cause  of  thromlx>sis  the  necrosis  of  tissue 
remnants  at  the  seat  of  operation,  wdiich  harbor  a  low  grade  of  infection  and 
send  off  toxins  into  the  circulation  favorable  for  the  development  of  a  thrombus. 
This  theory  seems  a  ver\'  reasonable  one,  for  thrombosis  is  especially  apt  to  follow 
operations  where  there  is  much  tying  of  i>edicles  and  leaving  of  ragged  slireds 
of  tissue. 

Extension  of  the  thrombus,  lymphangitis,  and  edema  cause  a  swelling  of  the 
leg  which  varies  greatly  in  amount  in  ditferent  cases.  Tiierc  is  always  pain,  and 
if  the  swelling  is  considerable  the  surface  becomes  white  and  shining,  a  condi- 
tion to  w^iich  the  name  ''phlegmasia  alba  dolens"  was  given  in  ancient  times. 

In  by  far  the  greater  numlvcr  of  castas  the  disease  starts  in  the  veins  of  the 
lower  leg,  the  first  evidence  of  Irouljle  being  a  shar|i  rrami>-likG  pain  in  the  calf. 
In  most  cases  it  extends  upward  along  the  internal  saphenous  vein,  causing  pain 
and  tenderness  along  the  inner  side  of  the  thigh.  In  more  serious  but  less  fre- 
quent cases  the  inflammatory  process  of  the  vein  may  extend  past  the  femoral 
ring  into  the  veins  of  the  pelvis,  or  it  may  originate  in  the  femoral  or  iliac  veins. 
Postoperative  phlebitis  usually  appears  between  the  eighth  and  twenty-first 
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day  of  convalescence,  thoup^h  it  sometitno«  does  not  make  itself  eiident  until 
several  weelvs  later.  The  course  of  tbe  disease  varies  witliin  wide  limits,  the 
nuldest  cases  lasting  only  a  few  days,  with  no  after-effects»  and  the  more  severe 
eases  lasting  weeks^  and  often  resulting  in  peimanent  enlargement  and  partial 
disability  of  the  leg. 

Thayer  found,  in  an  examination  of  a  nuinber  of  causes  of  postopt*rative 
thrombosis  several  years  after  the  operation,  tfiat  when  the  iliac  and  femoral 
veins  were  involved  there  was  usuall}'  a  permanent  enlargement  of  the  leg. 
Schenek  estimated  that  al>oiit  05  ]kt  cent,  of  i>atients  with  i>ostoi>erative 
phlebitis  never  completely  recover,  and  that  if  recovery  is  to  take  place  it  will 
come  within  the  first  year. 

Phlebitis  is  practically  always  attended  mih  moderate  risc^  of  temperature, 
which  often  appears  several  days  before  the  onset  of  subjective  s^^mptoms, 

Poatoperatm'  phhbith  of  tlie  non-pyogenic  type  shouhl  always  be  regarded 
as  a  serious  affect  ion,  the  chief  danger  being  the  possibility  of  a  separation  of 
an  endiolic  clot  from  the  thronibiis.  This  dangei"  is  present  in  cases  of  the 
mildest  forms,  and  is  to  be  considered  for  several  weeks  after  the  patient's 
apparent  reeoven'.  Numerous  cases  of  pulmonarj^  embolism  have  l^een  re- 
ported in  consequence  of  the  application  of  massage  to  relieve  the  pain  of 
plilebitis.  Nurses  should  always  l)e  given  strict  instructions  concerning  the 
natore  and  position  of  pain  in  phlel>itis.  This  is  particularly  imixjrtant  Ix^- 
cause  the  initial  symptoms  are  usually  regarded  hy  the  patient  as  those  of 
muscular  cramp. 

.Mother  danger  to  which  a  patient  with  phlebitis  is  subject  is  the  possibility 
of  the  disease  changing  from  non-pyogenic  to  the  pyogenic  type. 

Pyogenic  phkbiiis  usually  starts  as  such,  and  represents  the  infection  of 
a  more  virulent  organism  than  does  the  preceding  form.  Whereas  n<m-pyogenic 
phlebitis  often  follows  what  may  1k^  called  "clean"  operations,  the  pyog€*nic 
type,  as  a  rule,  is  preceded  either  by  an  operation  for  some  purulent  condition 
or  by  postoperative  active  sepsis  at  the  seat  of  the  operation,  such  as  stitch- 
abscess  of  the  wound,  septic  parametritis,  etc.  The  course  of  pyogenic  phlebitis 
is  a  severe  and  alarming  local  s(^psis  about  the  afTected  part  of  the  vein  with 
marked  constitutional  reaction.  P^mgenic  phlebitis  following  gjTiecologic  opera- 
tions usually  apix^ars  in  the  leg  and  tends  to  remain  !ocali:?ed.  It  may,  how- 
ever, 1)ecome  ditTuse,  enter  the  circulation,  and  cause  a  fatal  septicemia,  or  it 
may  send  septic  emlx>li  to  distant  parts  of  the  Imdy,  causing  pyemic  abscesses. 

Treatment. — The  preventive  treatment  of  postoperative  phlebitis  is  un- 
remitting attention  to  surgical  asepsis,  but^  even  with  the  grt^itest  precautions 
anil  with  apparently  pt^rfect  healing  yf  wounds,  phlebitis  occasionally  appears. 

If  we  accept  the  theory  of  McLean,  that  thrond)ophlebitis  is  the  result  of 
necrotic  tissue  remnants,  it  is  evident  tliat  clean,  skilful  surgical  technic  %vith 
considerate  handling  of  tissues  is  of  the  greatest  importance  in  preventing  the 
complication. 
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Treatment  of  the  non-pyogenie  cases  consists  in  complete  rest  in  bed  with 
elevation  and  ioimohility  of  the  leg.  Comfort  is  p;iven  by  applying  an  im- 
mense cotton  swathing  to  tlie  leg,  nurrounded  by  hot-water  bags.  Local  medical 
applications  to  the  leg  are  of  no  great  curative  value,  but  relief  to  the  pain  is 
sometimes  afTord(^d  by  painting  the  leg  %vith  iehthyol  or  by  applying  com- 
presses soaked  in  a  weak  lead-and-opium  lotion.  Matas  recommends  kaolin 
poultices. 

The  treatment  of  purulent  phlebitis  is  usually  surgical,  and  consists  either 
in  incision  and  drainage  or,  in  some  causes,  if  the  disease  is  sufficiently  localized, 
in  excision  of  the  infected  area  with  ligation  of  the  vein  above. 

Embolism* — The  subject  of  embolism  is  also  of  particular  interest  to  the 
gynecologist  in  liew  of  the  fact  that  fatal  embolism  is  jx^niliarly  common  after 
pe!\'ic  oi>erations,  especially  those  which  implicate ,  the  hemorrhoidal  and 
pampiniform  plexus  of  veins  and  those  wliich  involve  the  Hpi>endix.  In  opera- 
tions for  strangulated  hernia  there  is  said  to  \ye  especial  danger  of  embolism, 
due,  according  to  Gussenbauer,  to  the  fact  that  the  thrombi  are  formed  in  the 
veins  of  the  strangulated  loop  and  set  free  in  the  circulation  when  the  obstruc- 
tion is  released. 

In  nearly  all  statistics  fatal  embolism  after  hysterectomy  for  fibroids  plays 
a  somewhat  conspicuous  part.  In  our  experience  the  accident  has  happened 
most  frequently  after  minor  pc^lvie  operations  during  which  the  apix^ndix  was 
removed  as  a  routine  procedure. 

Postoperative  emlwli  occur  most  frecpiently  in  the  lungs,  other  less  com- 
mon places  being  the  kidney,  spleen,  brain,  ami  pleura. 

The  cause  of  surgical  embolism  cannot  ahva>^  be  traced.  Thrombophle- 
bitis, especially  of  the  pelvic  veins,  with  release  of  a  small  liloodH?lot  into  the 
circulation,  i^  probably  often  the  underlying  cause,  especially  in  those  cases 
in  which  the  embolism  takes  place  at  a  considerable  time  after  the  operation. 

Undoubtedly,  the  manner  of  ligaturing  the  pehdc  veins  is  of  very  great 
importance,  a  clean,  skifful,  and  bloodless  technic  probably  being  the  best  pro- 
phylacti(*  against  the  accident. 

Pulmonarv'  emlmlism  may  occur  during  the  operation,  a  short  time  after  it, 
or  at  any  time  during  the  convalescence,  often  not  until  the  patient  is  up  and 
about. 

If  the  embolus  is  a  large  one,  death  may  !x*  instantaneous.  Usually  the 
patient  iloes  not  die  until  several  minutes  after  the  first  symptoms,  which 
consist  of  sudden  pain  in  the  cliest,  difficulty  of  breathing,  rapid  pulse,  deep 
livid  color  of  the  face,  faint ness  and  premonition  of  deaths  %vith  rapid  loss  of 
consciousness.  Pulmonary  emboli  are  not  always  fatal.  A  small  aseptic  em- 
bolus may  cause  only  a  sharp  pain,  with  a  temporary-  distress  in  breathing  and 
fleeting  cyanosis,  all  s>Trnptoms  disappearing  in  a  few  moments  not  to  return, 
with  the  possible  exception  of  shght  lingering  pain  in  the  chest. 

Small  non-fatal  emboli  may  result  in  a  hemorrhagic  infarct  of  the  lungs, 
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causing  a  moderate  elevation  of  teniijerature  for  several  days^  with  si^s  in 
the  che.'^t  of  localized  eonsolidatioii  and  serofibrinous  pleurisy »  The  infarct 
may  Ix^  siiflficient  to  cause  hemoptysis. 

If  the  embolus  is  discharged  from  a  septic  thrombus,  the  lodgment  in  the 
lung  may  result  in  a  serious  pulmonary  abscess. 

Varicose  Veins  (Varices,  Phlebectasis). — Varicose  veins  relate  to  a  condition 
of  (:>eriiianent  dilatation  due  to  changes  in  the  vessel  walls.  The  term  "varicose 
veins'*  is  most  conmionly  apphed  to  the  varices  which  occur  in  the  lower  hml>s. 
These  arc  far  more  oonunon  in  women  than  in  men,  a  result  of  the  special 
obstructing  influence  exerted  by  the  pregnant  uterus  on  the  veins.  The  venous 
enlargement  usually  takes  place  in  the  superficial  veins,  sometimes  in  the 
deeper  vessels.  In  a  third  of  the  cases  due  to  pregnancy  the  affection  is 
bilateral,  according  to  Jaschke,  and  when  unilateral  or  more  marked  on  one 
siile  than  the  other  the  veins  of  the  right  teg  suffer  more,  probably  on  account 
of  the  tendency  of  the  gravid  uterus  to  nest  in  the  right  side  of  the  pelvis*  As 
a  rule,  the  varices  of  pregnahc}'  disappear  after  delivery'  of  the  child,  but  the 
stretching  of  the  veins  predispost^s  them  to  greater  danger  of  thronilx)sis, 
phlebitis,  and,  later,  permanent  varicosities  (Jaschke). 

Varicose  veins  of  the  leg  of  long  duration  are  on  account  of  their  exposed 
position  especially  subject  to  trauma,  with  consequent  rupture  or  septic  throm- 
bophlebitis. On  account  of  the  incomi>etent  circulation,  lesions  of  the  veins 
do  not  heal  readily  and  indolent  ulcers  very  frequently  result.  If  the  ulcers 
are  neglected  the  surrounding  tissues  undergo  a  I'hange,  due  chiefly  to  in\T>lve- 
ment  of  the  lymphatics,  and  become  thickenetJ,  brawny,  and  insensible,  a  con- 
dition resembling  elephantiasis. 

\'arirose  veins  of  the  legs,  with  their  various  complications,  are  so  common 
in  women  that  the  affection  may  well  \ye  included  in  the  Hst  of  g>Tiecologic 
dist^ases. 

Varicosities  of  the  veins  of  the  vagina  and  vulva,  though  less  conmion  than 
those  of  the  lower  extremities,  are  by  no  means  infrequent  iis  a  coniplication  of 
pregnancy^  and  are  a  source  of  serious  danger  from  rupture  as  a  result  of  trauma, 
especially  that  from  coitus  or  childbirth.  Fatal  hemorrhages  from  this  cause 
have  been  reported.     The  condition  is  discussed  in  greater  detail  on  page  293. 

Varicosities  in  the  vaginal  plexus  of  veins  lead  at  delivery  to  separation  of 
the  vaginal  mucous  menibnine  from  the  paravaginal  tissue,  and  hence  jiredis- 
pose  to  later  prolapse  (Jaschke). 

A  most  im|xjrtant  phasc^  of  varix  formation  is  that  which  takes  place  in  the 
pampiniform  plexus  of  veins  in  the  broad  ligament  in  conditions  of  chronic 
pelvic  congestion,  especially  when  due  to  malp<jsitions  of  the  uterus.  Accord- 
ing to  Opitz,  and  in  this  our  own  experience  coincides,  mariy  of  tlie  pelvic  pains 
that  attend  uterine  (hsplacements  are  due  to  varicose  veins  in  the  broad  liga- 
ment.s.  These  varicosities  are  often  so  tender  as  to  cause  a  mistaken  diagnosis 
of  inflammatory  adnexal  disejise.     Restoration  of  the  uterus  to  its  normal  posi- 
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tion  will  often,  though  not  always,  cause  the  venous  engorgement  to  disappear 
with  complete  relief  of  symptoms. 

The  pelvic  veins  may  become  varicose  from  pregnancy  or  from  large  tumors, 
and  Jaschke  has  reported  fatal  intra-abdominal  hemorrhages  as  a  result  of  this 
condition. 

Other  phlebectases  occurring  as  the  result  of  pregnancy  are  seen  in  rare 
instances  in  relation  to  the  uterine  cervix  and  body,  to  the  bladder,  rectum,  and 
stomach  (Kaufmann,  Halban,  Bachrach,  Ewald,  Preiss). 

RELATIONSHIP  OF  GYNECOLOGY  TO  THE  NERVOUS  SYSTEM^ 

Influence  of  Menstruation  on  the  Nervous  System. — In  considering  the 
relationship  between  the  genital  and  nervous  systems  one  naturally  regards 
first  the  important  influence  which  the  function  of  menstruation  has  on  the 
general  organism  of  a  woman. 

John  Goodman,  in  1878,  in  an  essay  entitled  'The  Cyclical  Theory  of  Men- 
struation," was  one  of  the  first  to  call  attention  to  the  fact  that  the  function  of 
menstruation  is  not  a  purely  local  process,  but  the  expression  of  a  profound 
change  in  the  general  circulatory  system.  This  periodic  change  in  the  circula- 
tion Goodman  regarded  as  under  the  direction  of  the  nervous  system  and  as 
following  a  regular  law  of  rhythmic  rest  and  activity,  such  as  is  represented  by 
the  heart  action. 

Mary  Putnam  Jacobi,  in  the  Boylston  prize  essay  of  Harvard  University  for 
1876,  presented,  under  the  title  of  'The  Question  of  Rest  for  Women  during 
Menstruation,"  a  most  valuable  contribution  to  the  physiology  of  the  pelvic 
organs,  by  expounding  for  the  first  time  the  wave  theory  of  menstruation. 

According  to  this  theory,  menstrual  blood  represents  the  overflow  of 
superfluous  nourishment  material  which  has  been  stored  up  as  a  provision  for 
impregnation,  but  which  when  impregnation  does  not  take  place  is  discharged 
in  the  form  of  a  catamenial  flow. 

Jacobi  saw  in  this  a  rhythmic  wave  in  the  metabolic  processes  of  woman 
which  reaches  its  maximum  immediately  before  and  its  minimmn  immediately 
after  menstruation.  In  order  to  prove  her  theory,  Jacobi  made  monthly  obser- 
vations on  several  women  and  estabUshed  that  just  before  the  menstrual  period 
there  is  an  increase  in  the  body  temperature,  in  the  blood-pressure,  in  muscle 
strength,  and  in  the  pulse-beat,  all  of  which  gradually  diminish  during  the 
menstrual  period  and  are  at  their  lowest  ebb  at  its  close. 

These  observations  were  confirmed  by  other  investigators.  In  1890  von 
Ott  and  his  pupil  Schicharell  studied  in  57  normal  women  through  68  menstrual 
periods  the  temperature,  pulse,  blood-pressure,  muscle  strength,  lung  capacity, 
inspiration  and  expiration  strength,  and  the  ocular  reflexes,  and  from  these 
studies  concluded  that  the  energy  of  the  functions  of  the  female  organism  is  at  its 

*  Some  of  the  material  in  this  section  is  taken  from  an  article  by  the  author,  published  in  the 
Boston  Medical  and  Surgical  Journal,  1913. 
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height  immediately  before  menstnjatitm  and  that  it  dimitiishes  from  the  time  of 
the  beginning  of  the  flow  of  blooil  \'on  Ott  eonstnicted  a  curve  which  represents 
graphically  the  monthly  wave  of  the  life  processes  of  normal  woman  (Fig,  22), 
The  discussion  as  to  the  physiologic  tause  of  this  menstrual  wave  of  depres- 
sion, whether  it  is  the  result  of  an  ovarian  internal  secretion,  whether  it  is  fro^n 
a  rhythmic  change  in  th(^  <*entrai  nervous  system,  or  what  not,  is  not  at  present 
eonclusiveiy  established.  The  curve  of  Ott  shows  plainly  that  there  is  in  the 
organism  of  the  healthiest  woman  a  monthly  i^eriod  of  depression  in  her  vital 
proeejsses  wliich  finds  definite  expressioii  in  all  ht^r  aeti\'ittes.  This  fact  is  of  the 
very  greatest  importance  in  tnir  understanding  of  a  woman,  either  as  an  indi- 
vidual or  as  a  patient.  .\s  Havelock  EUia  has  ix)int*d  out^  the  chart  of  von  Ott 
would  probably  be  fiiirallelet!,  if  it  were  possible  to  make  accurate  dbeervations, 
in  all  the  senses,  emotions,  and  intellectual  activities  of  women. 
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Pio,  22. — Curve  of  von  Otp. 

In  the  preceding  sections  on  the  relationship  of  gynecology  to  the  general 
organism  we  have  seen  that  during  menstruation  the  most  varied  disturbances 
tiike  place  in  nearly  ever^'  part  of  the  body — i.  e.,  in  tljc  organs  of  sense,  in  the 
digestive  tract,  in  the  skin,  in  the  circulatory  apparatus,  etc.  In  the  psyehie 
and  nervous  organization  of  perfectly  healthy  women  the  menstrual  curve  is 
ver>^  plainly  manifested.  There  is  at  that  time  a  greater  sensitiveness  and  im- 
pressionability. The  individual  is  far  more  irritable  and  subject  to  outbursts 
of  ill-temper  and  to  unreasonable  caprices.  There  is  markedly  less  self-controJ 
and  an  invariable  tendency  to  depression.  The  nervous  reflexes  are  impaired 
and  w^omen  are  less  skilful  and  dextrous  during  the  menstrual  period. 

What  we  have  said  so  far  relates  to  w^omen  in  perfect  health.     Under  patho- 
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logic  conditions  the  same  upward  and  downward  curve  occurs,  but  the  changes 
may  be  much  more  marked. 

In  considering  the  pathologic  aspects  of  the  relationship  between  menstrua- 
tion and  nervous  disorders  we  must  view  the  subject  in  two  aspects. 

First,  neuroses  that  are  dependent  entirely  on  an  abnormal  menstrual  func- 
tion.   In  this  case  cure  of  the  menstrual  difficulty  results  in  cure  of  the  neuroses. 

Second,  abnormalities  of  the  nervous  system  which  are  made  worse  by  the 
menstrual  function.  In  this  case,  cure  of  a  menstrual  irregularity  or  arresting 
of  menstruation  is  a  source  of  relief,  though  not  necessarily  a  cure,  to  the  nervous 
abnormality. 

(1)  Neuroses  as  a  ResvU  of  Menstrual  IrregularUi:^. — Of  the  menstrual 
irregularities-  that  may  produce  neuroses,  dysmenorrhea  is  by  far  the  most  im- 
portant. By  the  term  "dysmenorrhea"  is  meant  the  so-called  essential  dys- 
menorrhea, which  consists  of  cramp-like  pains  of  the  uterus,  felt  usually  in  the 
front  of  the  lower  abdomen,  occasionally  in  the  sacral  region.  The  pains  of 
pelvic  inflanmiation,  chronic  appendicitis,  or  other  abdominal  disease  that 
are  exaggerated  during  menstruation  are  not  included  under  the  term  "essential 
dysmenorrhea"  (g.  ».).  Essential  dysmenorrhea  is  undoubtedly  a  purely  physical 
sign,  and,  in  the  majority  of  cases,  has  some  definite  anatomic  basis.  The  condi- 
tion commonly  associated  with  true  dysmenorrhea  is  a  local  hypoplasia  of  the 
genital  organs,  in  which  there  usually  exists  a  malposition  of  the  uterus,  in  the 
form  of  a  retrocessed  anteflexion  or  a  retroversion-flexion  of  developmental 
origin,  or  there  may  be  malposition  without  hypoplasia.  In  a  great  number  of 
these  cases  the  individual  is  otherwise  perfectly  normal  and  there  is  often  no 
predisposition  to  lack  of  nervous  equilibrium.  The  painful  periods  at  first  often 
have  little  effect  on  the  patient;  but  gradually,  as  she  grows  from  girlhood  into 
womanhood,  permanent  nervous  manifestations  of  irritability,  exhaustion,  and 
depression  make  their  appearance.  The  curve  of  menstrual  depression  becomes 
deeper  and  deeper,  and  the  return  to  the  normal  becomes  later  and  later,  during 
the  intermenstrual  period.  Such  patients  no  sooner  recover  from  the  effects 
of  one  period  than  they  begin  to  dread  the  effects  of  the  next  one.  The  condi- 
tion is,  therefore,  one  of  continual  hammering  at  the  patient's  nervous  system 
and  eventuates  gradually  in  seriously  affecting  it.  It  is  no  wonder,  thetWore, 
that  patients  \vith  dysmenorrhea  nearly  always  in  time  become  neurotic.  The 
mistake,  however,  must  not  be  made  in  supposing  that  the  dysmenorrhea  is  in 
these  eases  the  result  of  the  neurotic  condition.  It  is  held  by  some  that  psychic 
and  nervous  conditions  frequently  induce  chronic  dysmenorrhea.  This  may 
possibly  be  true  in  some  instances,  but  it  is  certainly  uncommon.  Such  cases 
are,  therefore,  primarily  for  the  gynecologist,  who  must  do  what  he  can  to 
relieve  the  underljdng  pelvic  condition.  Unfortunately,  essential  djrsmenor- 
rhea  is  difficult  to  treat  successfully,  but  a  certain  percentage  (50  to  75)  yield 
to  surgical  treatment  with  immediate  injprovement  of  the  nervous  condi- 
tion.    It  sometimes  happens  that  the  dysmenorrhea  cannot  be  cured  by  any 
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knoTTO  means  and  the  patient  develops  into  a  hopelef^^  invalid,  a  burden  to  her- 
self and  her  friends.  In  thesp  extreme  rasc*s  eastratlon  with  hystereetoiny  is 
justifiable  and  indiratc^d.  In  prnperly  seteeted  cases  the  cure  of  the  mental 
and  nervous  condition  may  be  complt^te. 

Other  irre^arities  of  menstruation  besides  dysmenorrhc^a  may  he  the 
underlying:  cause  of  psyehoneurotic  fcmditions.  Menorrhagia,  for  example, 
may  so  deplete  the  patient's  general  healtli  and  resisting  power  as  to  produce 
neurasthenic  states,  especially  if  there  Ix*  coupled  with  it  the  f(*ar  of  cancer, 
Continu«^d  amenorrhea  may  Im  the  cause  of  mental  depression;  but  where  it  is 
associated  with  grave  mental  disorders,  such,  for  example,  as  tlementia  praeeox, 
it  must  be  regarded  only  as  a  symptom  of  the  disease. 

It  should  be  noted  that  disturbtnl  psychic  states  may  exert  a  certain  amount 
of  temporary  influence  over  the  function  of  menstruation.  It  is  extremely 
common  for  gynecologic  patients  who  are  f^nng  prepared  for  operation  to 
menstruate  much  out  of  their  reguhir  time.  Sudden  nervous  or  physical  shocks 
often  bring  on  the  menstrual  flow.  It  is  doubtful  if  ordinary  nen'ous  shocks 
cause  permanent  irregularity^  though  this  claim  is  frequently  heard.  Fear  or 
nervous  shock  may  aL^o  cause  temporar>^  amenorrheii^  as  is  often  seen  in  women 
who  fear  impregnation,  the  menstrutil  period  sometimes  being  delayed  as  much 
as  ten  daj'^s  or  two  weeks  under  the  influence  of  such  apprehension. 

(2)  Influence  of  Meyulniation  on  Pathologic  Mental  and  Nervous  CoTiditions,—* 
In  this  class  of  cases  the  primary  seat  of  trouble  is  in  the  nervous  system  itself, 
and  it  inclucles  evei-^^hing  from  hereditar>^  functional  di^c^rders  to  serious  organic 
ment-al  disease.  ThtTC  is  no  doubt  that  all  of  thest*  conditions  may  be  aggra- 
vated during  tlie  menstrual  period.  If,  in  addition,  the  menses  are  also  ab- 
normal, the  reaction  on  the  nervous  system  is  greatly  increased. 

The  nervous  disturbance  may  be  expressed  only  by  senere  j>eriodic  head- 
aches. Hysteria,  hystenM^pilepsyy  epilepsy,  erotomaniaj  thpsomania,  klepto- 
mania, and  melancholia  frequently  appear  chiefly  or  solely  at  the  menstrual 
period.  Women  with  criminal  or  suicitlal  tendencies  oft«n  show  their  inclina- 
tions at  that  time.     To  quote  Havelock  Ellis: 


"lombroso  fourui  that  out  of  SO  wnnion  iirrf^tpfl  for  opposition  to  the  policje,  or  for  assault, 
only  1)  werp  not  at  the?  iiierLstruiil  ]»f rinrL  LeKrarul  ilii  SaiilK*  fdund  that  out  of  By  women  de- 
tected in  thoft  at  shops  in  Paris*  3'j  wf»re  mrnstniatiiij-^.  Thpro  is  no  doubt,  whaitrvert  that 
suicide  in  women  i.H  s]>e€ially  h:iblf  to  take  place  at  thi.H  periiKl;  KruKidHtfLn  atateil  that  in  all 
caaeft  (107)  of  suicide  in  women  he  luul  met  with,  the  act  wa^s  eomtnittc^l  <lurlnn  this  piriod, 
juiii,  although  this  cannot  be  arceptetl  jis  a  general  rule  (especially  when  we  bear  in  ntind  the 
fr^uency  of  suicide  in  old  affe)»  E8<]uirol,  Brierre^  de  Boiatnont,  Coste,  Moreau  de  Toury^ 
R.  Barnes,  and  many  others*  have  noted  the  freijuency  of  the  suicidal  tendcney  at  thirs  period. 
In  Kn^land  Wyrin  W'estcott  baa  r^tate<l  that,  in  \m  experience  ap5  a  coroner,  of  2tKi  women  who 
commit teil  siiiciiJe,  thf  majority  were  either  at  the  change  of  life  or  meUHtniatiiii^;  and  in  ficr- 
fiiany  fleller  iLseertainetJ  by  postmortem  exajuinatioii  of  70  women  who  had  committed  suicide 
that  *io  for  in  the  proportion  of  35  per  eent.)  were  menstniating,  a  coriiiidenible  proportion  of 
the  retnaiijder  hein|if  pregnant  or  in  the  puerperal  condition. 
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''Among 'the  insane,  finally,  the  fact  is  universally  recognized  that  during  the  monthly 
period  the  insane  impulse  becomes  more  marked,  if,  indeed,  it  may  not  appear  only  at  tliat 
pieriod.  'The  melancholies  are  more  depressed,'  as  Clouston  puts  it,  'the  maniacal  more  rest- 
less, the  delusional  more  under  the  infiuence  of  their  delusions  in  their  conduct;  those  subject 
to  hallucinations  have  them  more  intensely,  the  impulsive  cases  are  more  uncontrollable,  the 
cases  of  stupor  more  stupid,  and  the  demented  tend  to  be  excited/  These  facts  of  morbid 
psychology  are  very  significant;  they  emphasize  the  fact  that  even  in  the  healthiest  woman  a 
worm,  however  harmless  and  unperceived,  gnaws  periodically  at  the  roots  of  life." 

The  preceding  cases  are  primarily  for  the  neurologist  and  the  psychiatrist, 
yet  there  are  certain  of  them  whom  the  gjmecologist  may  relieve.  Cases  of 
dysmenorrhea  or  menorrhagia  should  be  submitted  to  the  gynecologist,  for  if 
these  symptoms  can  be  cured  the  patient  is  reUeved  of  an  important  nervous 
irritant.  A  limited  number  of  cases  of  this  class  where  the  manifestations 
appear  solely  at  the  catamenial  period  are  subjects  for  castration. 

Genital  Psychoneuroses. — The  term  "genital  psychoneurosis"  relates  to  a 
condition  of  mind  which  continually  reverts  to  real  or  imaginary  ills  residing 
in  the  pelvic  organs.  In  the  strictest  sense  the  designation  "genital  psycboneu- 
rosis"  should  be  applied  only  to  those  cases  in  which  the  genital  organs  are 
actually  oound  and  where  the  subjective  symptoms  are  purely  the  result  of 
imagination.  In  our  experience,  however,  the  pure  genital  neurosis  is  a  com- 
paratively rare  condition,  at  least  in  gynecologic  practice,  the  principal  type 
being  that  of  the  individual  who,  having  some  physical  basis  for  pain  or  discom- 
fort in  the  pelvic  region,  exaggerates  or  overvalues  both  the  pain  and  its  sig- 
nificance. We  may  thus  distinguish  two  types,  one  of  which  we  will  designate 
"the  genital  neurosis  of  imagination"  and  the  other  the  "genital  neurosis  of 
overvaluation."  In  the  former  the  pelvic  organs  are  entirely  normal,  while 
in  the  latter  there  exists  some  pathologic  or  functional  abnormality.  This 
distinction  is  one  of  much  clinical  importance  for  on  it  depends  the  proper 
treatment  of  the  case. 

Genital  neurotics  of  the  purely  imaginative  type  belong  to  that  class  of  indi- 
viduals who  become  consciously  sensible  of  functions  which  normally  belong  to 
the  realm  of  the  subconscious,  such  as  movements  of  the  intestines,  heart,  and 
stomach,  the  attention  having  been  directed  to  them  accidentally  or  by  the 
pain  of  some  temporary  aberration  of  function.  The  neurosis  consists  in  the 
fixation  or  constant  recurrence  of  the  attention  to  the  new  sensations,  even 
though  the  anatomic  seat  of  the  sensation  is  entirely  normal. 

It  is  a  general  belief  that  neurotics  of  this  kind  are  extremely  conmion,  a 
beUef  that  has  come  down  to  us  from  the  earliest  times,  it  being  supposed  that 
there  is  some  very  specific  relationship  between  the  female  pelvic  organs  and 
the  nervous  system  Improvement  in  the  study  and  diagnosis  of  both  neurologic 
and  gynecologic  patients  tends  to  show  that  the  number  of  pure  psychoneurotics 
is  much  less  than  was  formerly  supposed,  and  many  cases,  at  one  time  con- 
demned as  hopeless  neurasthenics,  are  now  found  to  be  really  sufferers  from 
physical  conditions  that  often  can  be  alleviated.     This  applies  not  only  to 
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gynecologic  diseases,  but  to  the  affertions  of  all  departments  of  medicine  and 
surgery. 

The  nitinner  in  whicli  sensations  that  under  normal  conditions  are  sub- 
conscious, or  that  to  tlie  nervously  sound  are  little  heeded,  come  into  the  realm 
of  consciousness  and  acquire  exaggerated  significance  is  graphically  told  by 
Aiistt^n  F.  Riggs,  from  whose  * 'Talks  to  Patients"  the  following  is  taken. 

Dr,  Riggs  pictures  the  field  of  consciousness  as  a  great  sea  of  hiimeasurable 
breadth  and  limitless  depth.  The  surface  of  this  isheet  of  water  is  covered  with 
waves.  Each  impression  matle  ujxin  our  consciousness  from  the  time  of  birth 
to  the  present  moment  is  represented  by  a  wave^  and  tlie  waves  are  arro  ^ged 
in  groups  and  systems  according  to  the  laws  of  association. 

"Xow  iissume  that  the  whoh^  sheet  h  in  total  darkness,  save  that  at  or  near  the  middle 
pctrtion  there  ini  a  light  siiiM[)eiKled  from  ahtive  whii'h  illiiiminatp.*^  a  very  small  area.  It  Is  a 
mere  jwncil  of  light,  capable  of  ilhiiniTiutkig  hut  (m(^  wave  at  a  time,  but  it  ha*;  the  faculty  of  very 
rapid  motion,  ami  is  thus  capable  of  ilhiminatin;^  a  Rood  many  waves  in  finjch  quick  successioii 
that  it  prcMliiees  the  effect  of  having  ilhiniinated  tliem  almost  simultaneously.  This  lij^ht  repre* 
sents  the  attention.  To  carr\^  out  the  figure,  wc  niuwt  imagine  ourselves  suspended  above  it 
and  ari  beinp  able  to  contrijl  its  direr t ion  by  our  will.  Junt  a^  the  .Menrchlii^ht  of  a  battleship  has  a 
definite  ranRC  beyond  wliich  the  Yi^hi  tloe^  not  reaeh,  i^o  the  linht  of  our  attentitin  ean  be  pro- 
jecte*i  over  only  a  limitc^l  area  cjf  the  sea  of  eonseioiLsness.  All  that  lie,-^  ijiitside  this  anti,  at 
any  given  moment,  is.  for  that  monientp  subeon-seious,  so  that  we  speak  of  that  portion  of  con- 
scioUHnesii  outside  tlie  ranj?e  of  the  alfentiou  ius  the  suhmw^ciowmHs  and  that  portion  whieh 
hes  within  the  illuminated  area  tvi  the  mnaeiomtutis,  or  mort*  accurately,  the  former  is  called 
the  unatcare  eonsciou^nesH  and  the  latter  the  aware  consciotisncas"  ("Talks  to  Patients,^' 
Elementiir^'  Mental  Mechanics). 


"Most  of  the  time  the  va--<t  majority  of  theae  waves  stay  riuietly  in  the  siibcunseious  region, 
while  only  a  snmll  minority  pi^ss  in  and  out  of  the  aware  rep;ion;  but  under  rertairi  cireumHtaneea 
a  great  nuiny  may  obtrude  themselves  into  the  illmuinateil  area,  and  when  this  ha]»pen-s, 
"trouble  prumfitly  ensuf^. 

"Kach  family  of  waves  may  he  said  Ut  be  ra:wle  op  of  two  .subgroups;  one  of  which,  com- 
•ising  the  waves  representing  the  seusaliona  fif  position,  of  vibration,  and  the  detp  musele  and 
m  sensations,  is  a  stable,  stay-at-home  cluster  which  nornially  always  remains  in  the  sul>- 
ioiwness.  Ilie  otlier  subgroup,  which  includes  the  sensations  of  toucli,  jiain,  and  tempera- 
Is  more  mobile,  more  lr>osi'ly  heM  together,  an^l  thus  many  of  its  members  are  easily  drawn 
l^om  the  fmnily  circle  into  the  aware  regii^n.  Atiy  (tf  these  mobile  sensatifjns  become  very  eiusily 
?centtiate*t  by  thi*  ordinary'  physical  stimuli  of  the  environment  and  are  thus  constantly 
ling  in  and  out  of  the  attentive  region.  Even  withovit  physical  accentuation,  one  or  more 
them  may  be  drawn  to  the  attentiitn  if  one  simply  thinks  of  this  or  thatpiyt  of  one*sbody, 
consequently,  at  once  beeomes  sypt'r<'onseious  of  it. 
"Bearing  this  mechanism  in  mind,  ir  is  eru^y  to  s(h*  that  sensations  of  this  class,  after  being 
[fppeatcdly  picked  out  and  dwelt  ujifjn  by  an  otherwis*^  i<He  attention,  will  form  a  moat  unwel- 
ime  habit  (jf  finding  their  way  with  greater  and  gr<'atcr  e;ise  into  the  aware  consciijusness  jind 
that  consequently  they  will  jjecorne  c^xaggenit<Hl  througli  reiietition  an<l  overattention,  Thia 
process,  in  fact,  plays  an  imjuirtant  part  in  Ihe  genr>>ii.s  of  hypochondrirksi.H,  whrre  the  sulTerer 
beeomaa  abnormally  aware  of  many,  one  ruight  ahnost  say  of  all  of  his  Benaations;  and  it  also 
klayn  do  small  r6le  in  nmnerouit  other  sort^*  of  'nervousness.' 

'*There  ia  another  lurident  which  may  occur  in  the  mental  field  which  produces  a  similar 

Not  only  may  the  jnobile  s^-nsations  of  the  'touch'  class,  of  which  we  normally  may  or 

not  be  aware,  become  aiccentuated  and  exaggeratetl ,  but  even  those  gensationA  of  which 
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we  arc  nornmHy  never  aware,  namoly  thoB<'  bekmKin^  to  the  stablo,  subccmscioiiB  Rroup,  may, 
under  certain  circuni^tnnees,  rrach  the  light  tif  our  attention,  Thi.s  they  do  by  virtue  of  a  proc- 
ess of  diHai<snf;iatif»n^ — that  is,  by  a  breaking  up  of  tlie  normal  arrangement  of  spn^^ations  in  sn}> 
groups  and  familieH.  ThuM  when  a  fatnily  of  scn.sory  wave,s  tK*er>]TipH  aecs^ritUMted  (:dt hough 
usually  only  the  mw^  mobile  subgroup  of  the  touch  and  pain  chi^us  is  atTected),  provideii  that 
the  mental  cont^titution  be  liable  to  disassociatinn,,  the  hghtly  balanec<1  assoeiative  vahics  of  a 
whole  family  may  Im?  ups^et.  The  r(*sult  is  that  one  i>r  mon*  .s<'n?*a1  ions  of  the  stay-at-home  group, 
whieh  should  have  remainiHl  tjuietly  at  home  in  the  sub^oui^cioumiPKBt  now  dit^asHoriate  them- 
selves from  this  their  normal  cluster  and  promptly  join  the  other  Hul>group  of  the  family. 
They  then  assume  the  habitus  of  their  new  companions  and  wander  with  them  into  the  illtimi- 
natwl  UT*m.  Thus  not  imly  does  the  'touch'  Hen-Cation  beeome  prominent^  hut  it  draj^s  ^ith  it 
into  the  aware  Hrld  one  or  more  of  it>i  normally  HubeonKcious  brothers.  Here,  of  cotirse,  the 
latter  literally  *maki"  a  st^nsation.'  Thi-y  wear  the  uniform ^  let  us  say*  of  the  knee  fsunily  and 
are,  therefore,  recogni^eil  as  hailing  from  the  knee  country;  but  this  is  the  cirdy  familiar  rharac- 
teristic  Ihey  pot;t>ei?Sj  and  they  are  above  everything  fascinating  to  the  attention  because  of  the 
Utter  strangeiM'sst  of  all  their  other  qualities.  They  are  out  of  place — as  Btartingly  out  of  place 
as  fi>^h  out  of  water.  The  s^ensiitions  arc  perfectly  normal  in  themselve^s,  but  they  are  distinctly 
and  markedly  abnormal  iu  their  relative  position  in  consciouwnoAS.  Like  deep-seii  creatmrs 
suddenly  hauled  ganping  to  th(^  surface,  they  are  out  of  their  natural  element,  the  quiet  sub- 
eoUi^ciou.H  regionst  ami  are  showing  themselves  in  the  utterly  strange  I'uvironiuent  of  the 
intensely  active  an<l  brightly  illuminattNl  aware  region.  Of  course  they  seinn  unnatural,  un- 
desirable, and,  furthermore,  we  treat  them  with  fearful  attention  and  rf-^fK  ct,  because  they 
seem  to  signify  that  there  Is  sometliing  very  strange  going  on  in  the  bmiily  region  from  which 
they  emanate.  The  sufferer  little  realizes  that  their  abnormality  consists  chiefly  in  malposi- 
tion and  not  in  iulrinsic  quality  or  sigiiifteance. 

'*Once  having  gaineil  the  enirt',  the  ilislocated  sensations  in  question  ver>'  soon  acepure  the 
habit  of  calling  with  always  greater  frequency  and  familiarity.  Naturally  the  attention  dwells 
with  greater  and  greater  intensity  upon  its  strange  guests,  an<l  the  latter  eonsequc^ntly  swell  to 
an  eriormuus  importance.  Before  Uvng  the  secondary  physi<ral  n*sults  make  their  a|)fK'arance. 
The  function  over  which  the  scni.^iatiooH  in  question  formerly  pres id tnl  without  let  or  hindnmee 
now  suffers  overstimulation  or  overinhibitioti  as  the  eius*^  niay  be.  The  st^isation,  bc^ciiuse  of 
it«  abnormal  activity  and  also  because  of  its  mialposition  in  cMinsciousness,  basi  attracted  mor*:" 
than  its  share  of  the  attention^  and  the  latter  consetpjently  interfer&s  with  the  nervous  control 
of  the  function"  ("Talks  to  Patietita;"  11,  Nervousness). 


Cases  of  pure  psychoneurosis  witb  normal  pelvic  organs  belong  to  the 
neurologist  and  psytdtiatrist.  The  duty  of  the  gynecologist  h  to  dsolate  these 
case??  from  those  whose  symptoms  result  f rt)in  actual  pelvic  disease.  Obviously, 
patients  whose  sympt'Oma  are  iniaginaiy  are  always  of  a  neurotic  constitution, 
but  patients  whose  nervous  symptoms  are  due  to  the  irritation  of  pelvic  disease 
may  or  may  not  liave  had  a  neurotic  predisposition.  Th<^se  whose  ner\'oiis 
equilibrium  is  naturally  imstalde  succumb  more  readily  to  pelvic  irritants,  but 
even  those  of  the  soundest  constitution  may  l>eeome  the  victims  of  serious 
neuroses  if  the  irritation  be  sufficiently  |>rotracted  nv  combined  with  tjther 
elements  of  physical  or  mental  strain. 

In  treating  a  neurotic  patient  who  complains  of  pelvic  pain  or  discomfort 
it  is  the  safest  plan  to  assume  that  the  ills  complained  of  are  actual  and  not  im- 
aginary, though  allowance  may  be  made  for  a  certain  <legree  of  exaggeration 
or  overvaluation.  By  not  obscr\4ng  this  rule  the  gravest  mistakes  are  often 
made. 

The  conditions  which  produce  genital  neuroses  are  more  apt  to  be  the 
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pelvic  affections  which,  withr^ut  causing  severe  8\^^lptoms,  maintain  a  nasp;inj!; 
cUsconifort  and  keep  the  searchhght  of  the  attention  constantly  turned  upon 
them.  The  most  common  and  most  important  source  of  such  neuroses  is  that 
which  comes  from  the  adhesions  of  chronic  pelvic  inflanimation.  The  discom- 
fort  may  Ix*  caused  by  pentoneal  irritation  or  by  the  immobihzation  of  organs 
which  normally  enjoy  fn^  motion  in  the  jw^lvis.  Of  thesCp  the  ailnexa  tsuffer  most, 
and  more  commonly  those  of  the  left  side,  the  psdn  usually  lacing  referred  to  the 
ovary.  The  fact  that  even  extensive  adhesions  may  exist  without  detection  by 
the  most  expert  distal  examination  leads  frequently  to  the  diagnosis  of  psyelio- 
neurosis  without  physical  basis,  such  terms  as  ''ovarian  neuralgia**  being  used  to 
explain  the  sensations  of  pain. 

Another  most  prolific  cause  of  neuroses  is  prolapse  of  the  pelvic  organs. 
This  causes  a  sense  of  pressure  and  weight.  The  patient  Ix^comes  actively 
aware  of  her  uterus,  and  finds  it  difficult  to  turn  her  attention  from  it.  The 
exhaustion  that  attends  work  and  physical  efTort  deplete  the  strength  and 
stimulate  the  nervous  irritiibility.  Patients  of  the  strongest  nervous  constitu- 
tion are  subject  to  this  form  of  genital  neurosis.  Reconstructive  surgical  opera- 
tions in  this  type  of  case  are  among  the  most  satisfactory  in  g>Ticcologic  practice. 

Tumors  which  are  attended  with  symptoms  of  adhesions  or  pressure,  or  that 
cause  irregular  nienstruatlon  or  mental  anxiety,  produce  neuroses.  Unob- 
served, non-painful  tumors,  on  the  otiier  hand,  may  reach  large  dimensions 
without  producing  the  least  effect  on  the  nervous  system. 

The  effects  of  irregular  menses  have  already  been  dwelt  upcjn.  Affections 
of  the  external  genitals  are  often  the  cause  of  severe  nervous  troubles.  Leukor- 
rhea,  functional  incontinence  of  urine,  pruritus  are  of  great  clinical  importance 
in  this  res]>ect,  as  is  pointed  out  in  the  sections  devoted  to  those  subjects.  Senile 
atro|ihy  and  sliriiiking  of  the  p4*rineum  dest^rve  special  mention.  Vaginisnma 
is  the  re^sult  eitlier  of  a  pure  neurosis  or  may  be  due  to  some  painful  lesion, 

Many  neuroses  have  a  sexual  origin  and  may  result  from  s<»xual  disharmony 
between  husband  and  wife.  {lisap|xiiniment  at  not  Ijearing  ehiidren,  fear  of  im- 
pregnation, miisturbatlon,  shame,  eb'. 

The  subject  may  be  summed  up  by  the  statement  that  chronic  pelvic  condi- 
tions that  cause  constant  or  fn^juently  rejM'atc^d  painful  <ir  disquieting  sensa- 
tions produce  functional  neuroses  and  psych oneuroses,  the  extent  of  which 
depend  partly  on  the  duration  and  severity  of  the  symptoms  and  partly  on  the 
inborn  lack  of  resistance  to  nervous  stimuli  on  the  part  of  the  patient.  The 
genital  ueurosei?,  howeve^^  do  not  differ  in  character  from  those  originating  in 
other  parts  of  the  lx*dy,  and  do  not  represent  a  mysterious  spt^cific  nerve  con- 
nection between  genitalia  and  brain,  as  was  formerly  supposed.  The  fre- 
quency of  genital  neuroses,  as  compared  with  others,  is  due  to  the  complicated 
nature  of  the  genital  organs  and  the  case  with  wiiich  they  are  thrown  out  of  a 
normal  equilibrium. 

The  iteatmefii  of  genital  neuroses  is  directed  toward  the  local  cause  of  irri- 
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tation,  and  requires  exact  diagnosis  and  tactful  judgment,  for  if  cases  of  this 
kind  are  improperly  treated  the  effects  are  serious.  The  success  in  treatment 
depends  on  relieving  the  irritating  local  S3rmptoms.  If  pelvic  disease  can  be 
definitely  excluded  the  patient  should  be  treated  neurologically,  for  in  this 
case  all  forms  of  gynecologic  treatment  are  usually  harmful. 

Effects  of  Castration. — The  subject  of  postoperative  neuroses  following' 
hysterectomy  and  castration  is  of  special  interest  to  the  gynecologist  because  of 
the  frequency  with  which  this  operation  must  be  performed,  and  because  of  the 
popular  belief  that  ablation  of  the  uterus  and  ovaries  is  followed  by  serious 
nervous  disturbances  that  may  even  amount  to  insanity.  That  this  notion  is 
very  greatly  exaggerated  is  proved  by  the  experience  of  present-day  surgeons. 
It  has  been  our  observation  that  the  artificial  menopause  causes  no  more  dis- 
turbance than  does  a  normal  change  of  life. 

The  nervoufe  symptoms  of  the  menopause  may  be  divided  into  two  distinct 
groups,  the  vasomotor  and  the  psychoneurotic.  Vasomotor  symptoms  are 
represented  chiefly  by  hot  flushes,  though  there  may  be  other  manifestations 
of  dizziness,  cold  extremities,  etc.  In  our  series  of  cases  vasomotor  disturbances 
appeared  in  80  per  cent,  after  castration.  The  average  duration  of  these  symp- 
toms is  from  two  to  three  months,  though  they  may  last  longer.  Painful  or 
irritating  comphcations  after  operation,  such  as  hernia,  postoperative  adhesions, 
wound  infections,  and,  especially  prolapse  of  the  cervical  stump  and  vaginal 
wall,  tend  to  make  the  symptoms  more  severe  and  to  prolong  them  over  a  greater 
period  of  time.  Ovarian  extract  acts  as  a  specific  for  the  vasomotor  changes, 
almost  invariably  relieving  them. 

The  cause  of  hot  flushes  is  in  some  way  related  to  the  removal  of  the  ovaries, 
but  in  }ust  what  way  the  change  takes  place  is  not  definitely  known.  Schickele 
ascribes  them  to  a  heightened  blood-pressure,  due  to  the  removal  of  the  vaso- 
depressor influence  of  the  ovarian  internal  secretion.  Observations  made  at 
the  Free  Hospital  for  Women  in  a  series  of  about  50  cases  have  failed  to  reveal 
a  single  instance  of  increased  blood-pressure  following  castration. 

That  hot  flushes  are  influenced  by  some  other  factor  or  factors  is  shown 
by  their  frequent  appearance  in  women  who  possess  functionating  ovaries. 
In  one  of  our  cases,  a  patient  with  uterine  insufficiency  who  had  suffered  severely 
from  hot  flushes  for  several  years,  the  symptoms  completely  disappeared  after 
hysterectomy  and  castration. 

Vasomotor  disturbances  do  not  usually  produce  nervous  symptoms  unless 
they  are  very  severe  or  frequent,  in  which  case  they  sometimes  react  seriously 
on  the  nervous  system  in  the  same  way  as  any  other  physical  irritant. 

Paychoneuroses,  as  distinguished  from  vasomotor  disturbances,  are  by  no 
means  definitely  consequent  on  the  loss  of  the  ovaries.  On  the  contrary, 
psychoneurotic  conditions  are  again  and  again  relieved  or  completely  cured 
by  a  hysterectomy  operation  which  has  relieved  the  patient  of  some  painful 
irritant  like  that,  for  example,  of  a  pelvic  inflammation. 
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Severe  psychoneuroses  may  follow  hysterectomy,  but  they  are  brought 
about  in  the  following  ways:  The  operation  may  have  been  misdirected  and 
not  indicated  in  the  first  place,  or  it  may  have  been  improperly  performed,  or 
surgical  complications  may  have  ensued  which  have  left  the  patient  in  a  painful, 
imcomfortable  state.  As  proof  of  this  is  the  fact  that  postoperative  neuroses 
following  hysterectomy  were  formerly  far  more  common  not  many  years  ago 
than  they  are  now.  This  can  only  be  explained  on  the  ground  that  the  technic 
of  the  operation  has  in  the  last  few  years  been  very  greatly  improved,  so  that 
now  if  it  is  properly  done  there  is  no  shock,  no  postoperative  prolapse  of  the 
vagina,  no  pelvic  adhesions  and  other  unfortunate  complications,  which,  if 
present,  cause  nagging  discomforts  that  are  sure  to  disarrange  the  nervous 
mechanism. 

Another  important  cause  of  the  psychoneuroses  of  the  artificial  meno- 
pause is  that  resulting  from  mental  suggestion.  Under  normal  conditions  a 
woman  does  not  instinctively  suffer  a  sense  of  physical  degradation  from  the 
loss  of  her  j)elvic  organs,  especially  if  such  a  loss  is  attended  with  a  relief  of  pain. 
This  sense  of  degradation  may,  however,  be  very  powerfully  induced  by  the  criti- 
cism of  an  unfeeling  husband  or  the  suggestions  of  unwise  friends,  by  which 
the  patient  is  led  to  contemplate  her  inabihty  to  bear  children  or  to  fear  the 
loss  of  youth  and  the  premature  onset  of  old  age.  Under  such  conditions  the 
mental  distress  may  result  in  severe  psychoneuroses.  Such  a  state,  however, 
must  be  regarded  as  due  to  psychic  irritation,  and  not,  in  any  sense,  as  a  specific 
consequence  of  the  loss  of  ovarian  secretion. 

What  has  been  said  concerning  the  nervous  disturbances  of  the  artificial 
menopause  is  also  true  of  the  physiologic  menopause,  in  which  vasomotor 
and  psychoneurotic  symptoms  may  appear.  Dubois,  after  studying  many 
cases  for  a  period  of  more  than  thirty  years,  has  come  to  the  conclusion  that 
the  neurotic  manifestations  are  largely  due  to  mental  suggestion  as  a  result  of 
the  cares  and  worries  and  apprehensions  that  are  usually  incident  at  the  period 
of  the  climacteric. 

RELATIONSHIP  OF  GYNECOLOGY  TO  THE  SEX  IMPULSE 

A  study  of  the  sexual  impulse  in  woman  includes  a  consideration  of  every 
period  of  life  from  earliest  infancy  to  extreme  old  age.  Until  comparatively 
recent  times  normal  sexual  activity  was  supposed  to  begin  only  at  the  time  of 
puberty  and  the  appearance  of  menstruation.  Before  that  period  manifestations 
of  a  sexual  character  were  for  the  most  part  regarded  as  abnormal  and  as  evidence 
of  disease  or  of  some  hereditary  degenerative  taint. 

Kisch,  in  his  monumental  work  on  the  sexual  Ufe  of  woman,  begins  at  what 
he  terms  the  menarche  (puberty),  entirely  disregarding  childhood.  Lowenfeld 
remarks  *'that  the  manifestations  of  the  sexual  impulse  are  not  normally  present 
in  the  days  of  childhood,"  and  that  when  the  impulse  does  appear  it  is  either  the 
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result  of  pathologic  conditions  that  affect  the  genital  organd  or  of  chance  impres- 
sions or  bad  example.  To  Freud  must  be  given  the  full  credit  of  first  recognizing 
the  normality  of  the  sex  impulse  in  childhood  and  of  calling  attention  to  the 
enormous  influence  which  infantile  and  adolescent  sexuality  has  on  the  mental 
and  physical  character  of  the  adult.  The  theories  of  Freud  have  not  been 
received  without  intense  opposition,  but  they  have  finally  come  to  be  so  widely 
accepted,  both  by  the  medical  profession  and  by  psychologists,  that  they  cannot 
be  disregarded  in  a  work  of  this  kind. 

Freud  attributes  the  little  value  that  has  in  the  past  been  ascribed  to  the 
childhood  period  of  sexual  development  to  the  universal  infantile  anmeda 
which  "causes  the  individual  to  look  upon  his  childhood  as  if  it  were  a  prehistoric 
time  and  conceals  from  him  the  beginning  of  his  own  sexual  life/'  Freud,  how- 
ever, has  been  able  to  show  that  during  the  forgotten  period  of  childhood  the 
most  important  and  lasting  impressions  are  made  on  the  childish  mind,  which, 
though  lying  latent  and  forgotten  in  the  subconscious,  actually  continue  to  exert 
a  powerful  influence  on  the  qualities  and  reactions  of  the  individual  throughout 
his  lifetime. 

In  considering  Freud's  views  on  infantile  sexuality  it  must  be  remembered 
that  we  are  studying  the  impulse  in  its  various  stages  of  development;  that  is  to 
say,  the  sex  manifestations  of  the  young  child  are  essentially  rudimentary  and  are 
in  no  way  equivalent  to  the  physico-psychic  sex  reactions  of  the  matured  indi- 
vidual. Failure  to  appreciate  this  fact  has  led  many  to  regard  the  Freudian 
theories  with  abhorrence.  As  Trotter  puts  it,  it  is  like  the  embryology  of  the 
body,  which  to  persons  with  no  biologic  training  is  far  from  being  a  gratifying 
subject  of  contemplation. 

INFANTILE  SEXUALITY, 

According  to  Freud  the  newborn  child  brings  with  it  rudimentary  sexual 
impulses  which  normally  make  their  appearance  at  certain  stages  of  the  child's 
life  with  intervening  periods  of  latency.  These  early  rudimentary  impulses  are 
very  complex  and,  as  will  be  explained  later,  include  perverse  as  well  as  so-called 
natural  instincts.  The  first  instinct  that  the  child  exhibits  is  that  for  nourish- 
ment, which  is  obtained  by  sucking  its  mother's  breast.  The  act  of  sucking,  first 
employed  for  appeasing  hunger,  is  soon  found  to  be  soothing  and  pleasurable,  and 
the  child  resorts  to  it  often  when  not  hungry,  thereby  inducing  sleep.  The  act 
of  nursing,  notwithstanding  its  primar>'  object,  is  to  be  regarded  as  the  earliest 
manifestation  of  the  sexual  impulse,  a  fact  not  to  be  wondered  at  in  view  of  the 
close  association  of  the  hunger  and  sex  instincts  that  later  in  life  are  sufficiently 
obvious.  The  pleasurable  sensation  excited  by  the  act  of  nursing  leads  the  infant 
to  seek  other  objects  for  sucking  more  accessible  than  the  mother's  nipple. 
This  practice,  which  to  a  certain  extent  is  universal  among  babies  and  is,  within 
limits,  physiologic,  disappears  in  time  and  is  harmless.  It  may,  however,  become 
excessive  and  be  the  starting-point  of  serious  later  developments.    The  objects 
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most  frequently  chosen  for  sucking  are  parts  of  the  infant's  own  body,  especially 
the  thumb,  the  tongue,  a  part  of  the  lip  itself,  or  the  great  toe.  Associated  with 
the  act  of  sucking  there  is  often  a  rhythmic  pulling  of  the  lobe  of  the  ear,  or  the 
rubbing  of  certain  sensitive  parts  of  the  body.  This  habit  completely  occupies 
the  attention  of  the  child  and  leads  to  sleep  and  sometimes  to  a  reaction  resem- 
Ibling  an  orgasm.  That  thumb-sucking  is  a  sexual  manifestation  is  often  recog"- 
nized  by  parents  who  are  vaguely  aware  that  the  child  is  doing  something  wrong 
and  who  strive  to  break  the  habit.  Such  a  habit  often  persists  for  years,  some- 
times for  a  lifetime,  and  probably  in  the  majority  of  cases  leads  directly  to 
masturbation.  Freud  finds  among  men  a  definite  relationship  between  energetic 
infantile  thumb-sucking  and  a  later  tendency  to  excessive  drinking  and  smoking, 
while  among  women  he  shows  that  it  may  lead  in  adult  life  to  certain  lip  perver- 
sions, or,  if  repressed,  to  hysteric  symptoms  connected  with  eating,  such  as 
globus  hystericus,  choking  sensations,  and  vomiting.  Thumb-sucking,  which  is 
only  one  of  several  examples  of  infantile  sexual  activity,  illustrates  the  theory  of 
erogenous  zones,  a  term  adopts  by  Freud  from  von  Kraft-Ebing  and  defined  by 
the  latter  as  "portions  of  the  skin  or  mucous  membrane  in  which  stimuli  produce  a 
feeling  of  pleasure  of  definite  quahty.'^  Examples  of  these  sensitive  areas  are 
the  Ups  and  mucous  membrane  of  the  mouth,  the  nipples,  the  anus,  the  neck  of 
the  bladder,  the  buttocks,  and  the  external  genitals.  As  will  be  seen  later,  undue 
early  excitation  of  any  one  of  these  zones  may  produce  an  abnormal  sensibiUty 
of  that  particular  part  of  the  body  and  evoke  in  after  years  certain  sexual  aber- 
rations from  habitual  gratification,  or  neuroses  from  repression  of  the  imnatural 
impulse.  In  habitual  thumb-sucking  we  have  an  illustration  of  abnormal  stimula- 
tion of  the  lip-and-mouth  erogenous  zone. 

The  sexual  impulse  of  the  child  is  essentially  auto  erotic,  that  is  to  say,  the 
sexual  aim  is  directed  to  some  portion  of  the  child's  own  body,  usually  one  of 
the  erogenous  zones.  At  birth  the  various  zones  are  each  susceptible  of  develop- 
ing into  predominant  sexual  areas  if  subjected  to  si>ecial  excitation,  a  point 
which  will  be  seen  to  be  of  importace  in  determining  some  of  the  perversions. 
Nature,  however,  provides  that  under  normal  conditions  certain  zones  only  shall 
be  stimulated  for  future  sexual  activity.  Thus  the  act  of  nursing  prepares  the 
lip  zone,  so  that  it  plays  a  prominent  part  sexually  during  life.  Freud  sees  in  the 
irritation  from  imcleanliness,  cleansing,  chafing,  etc.,  natm-e's  provision  for  the 
early  excitation  of  the  genital  zone.  The  infant  soon  recognizes  the  pleasurable 
sensibihty  of  this  area  and  learns  to  repeat  the  experience  by  onanism,  even 
during  the  nursing  age.  In  girls  this  is  accompltshed  either  with  the  hand  or  by 
pressure  of  the  thighs.  So  nearly  universal  is  this  phenomenon  that  Freud 
regards  it  as  a  physiologic  reaction  which  serves  to  establish  the  future  primacy 
of  the  genital  zone.  The  first  phase  of  infantile  onanism  is  usually  of  brief  dura- 
tion, though  it  may  continue  indefinitely  and  provide  a  permanent  deviation 
from  normal  seinial  development. 

At  about  the  fourth  year  in  most  children  there  is  a  second  reawakening 
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of  the  sexyal  impulse,  and  again  there  is  a  period  of  onanistic  activity  which  is 
also  normally  of  short  duration.  Both  the  incidence  and  duration  of  this  period 
varies  considerably  in  different  individuals.  Girls  do  not  escape  this  experience 
and  there  is  some  ground  for  belief  that  both  this  and  the  infantile  period  of 
masturbation  are  more  conmion  in  them  than  in  boys.  In  the  second  period 
the  sexual  demand  in  girls  is  apparently  not  necessarily  determined  by  local 
irritation,  but  may  be  of  central  origin.  It  is  characterized  by  a  sudden  itching 
or  prurient  sensation,  often  of  a  disagreeable  nature,  which  is  conunonly  relieved 
by  the  hand  or  by  pressure  of  the  body  against  some  projecting  object  or  by 
bodily  movements  with  the  thighs  closed.  The  sensation  and  its  relief  may  be 
induced  by  such  exercises  as  riding  a  bicycle,  swinging,  rocking,  riding  in  rail- 
road trains,  etc.  In  its  physiologic  phase  the  onanism  of  childhood  is  not  asso- 
ciated with  psychic  sexual  phantasies. 

Freud  rightly  emphasizes  the  great  importance  of  the  influence  of  the  second 
stage  of  childhood  masturbation  on  the  future  character  of  the  individual.  At 
this  period  there  begins  to  develop  in  the  child's  mind  forces  which  inhibit  the 
sexual  impulse  and  which  find  their  expression  in  a  sense  of  shame  and  loathing. 
This  sexual  barrier,  as  it  is  termed,  is  not  essentially  the  outcome  of  parental 
discipline  and  education,  but,  as  Trotter  has  pointed  out,  is  a  true  instinct.  In 
a  normally  or,  one  might  say,  ideally  developing  and  properly  protected  child 
the  psychic  barrier  completely  overcomes  the  masturbatic  tendency  and  there 
ensues  a  latent  period  until  the  next  stage  of  sexual  awakening.  During  the 
latent  period  not  only  does  the  psychic  inhibition  prevent  sexual  practices  on 
the  part  of  the  child,  but  it  inspires  loathing  at  the  appearance  of  such  inclina- 
tions in  other  children  or  in  older  persons.  The  normal  child  is,  therefore,  to  a 
certain  extent  automatically  protected  from  the  dangers  of  seduction  and  enters 
on  the  age  of  puberty  well  prepared  for  the  serious  problems  of  life. 

For  .many  children,  however,  the  latent  period  is  a  critical  age.  If  the  psychic 
barrier  is  weak  either  from  hereditary  predisposition  or  from  unfavorable  en- 
vironment, or  from  both  causes  working  together,  the  sexual  activity  of  mid- 
childhood  may  continue  and  Ixjcome  intensified.  Under  such  conditions  the 
child  is  an  easy  prey  to  the  influences  of  seduction  or  evil  impressions  and  the 
sexual  stream  may  flow  readily  into  some  perverted  channel.  In  other  cases 
the  psychic  barrier,  though  it  may  succeed  in  repressing  the  sexual  impulse, 
appears  too  late  and  brings  about  a  conflict  so  severe  that  it  leaves  in  the  childish 
mind  a  profoimd  traumatic  impression  which  may  reappear  in  later  years  in 
the  form  of  some  serious  neurosis.  It  is  in  cases  of  tliis  kind  that  Freud  has  car- 
ried out  his  deepest  researches  and  made  his  most  important  discoveries. 

Up  to  the  time  of  pul)erty  the  sexes  do  not  differ  greatly  in  regard  to  their 
sexual  activity,  though  it  may  be  said  that  the  inhibitive  instinct  seems  to  appear 
earlier  and  more  effectively  in  girls  than  in  boys.  At  the  beginning  of  puberty, 
however,  a  marked  divergence  between  the  two  sexes  takes  place.  In  the  boy 
very  definite  and  consistent  sexual  changes  take  place  concomitant  with  the 
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rapid  development  of  the  genital  apparatus.  These  may  be  summed  up  in  tlie 
appearance  of  the  libido,  powerful  attraction  toward  tlie  opptjsite  sex,  and  a  more 
or  less  periodic  discharge  of  the  sexual  products.  In  normal  Ixjys  tfie  stwual 
experience  is  constant,  showing  comparatively  little  variation  in  difTerent  ijidi- 
\iiluals.  In  girl8,  on  the  other  hant},  the  sexuahty  of  pulierty  is  not  at*  well  de- 
fined. In  them  the  liljido  is  not  regularly  awakened  as  a  res»dt  of  the  physiologic 
and  anatomic  changes  of  pulierty,  but  depends  for  its  excitation  on  an  external 
stimulus,  such  as  seduction,  love,  onanism,  suggestion  from  books,  etc.  Hence  in 
girls  puberty  and  the  awakening  of  the  libido  are  not  necessarily  contemporaneous. 
The  way  in  which  full  sexual  sensibility  is  develo^^ed  may  be  best  understood 
by  the  following  quotation  from  Freud: 

**In  respect  to  the  auto-tTotir  and  masturbatic  si^ximl  manifestations  it  rnay  be  a.'ssertetl 
that  the  sexuality  of  the  little  girl  has  t^ntirely  a  mak"  rharat-tcr.  IniifM'd,  if  one  could  give  a 
more  definite  conteni  to  the  ternis  'man'jculine' and  'fenunim*,'  om*  iiUKht  advanrr  the  oiiinion 
that  the  tibuio  ?>  reguhirlij  anti  lawftilly  of  a  ntaiiculitir  aaturf,  u^uthtr  in  thr  man  nr  in  ihv  womon ; 
ami  if  w?e  canjridtT  ita  abjtclf  thifi  may  hv  rifhrr  ffu  m^in  or  fhv  wommK 

"The  chiff  erogenouf*  zone  in  the  fornak*  child  i*?  the  ehtoris,  which  is  homoloffDUs  tt>  the 
male  penis.  All  I  have  ht^ti  able  to  discover  concerning  masturbation  in  little  girl.«  eoncerned 
the  clitoris  and  not  those  other  ext-ernal  genitals  which  arc  *<o  miporlant  for  tiie  later  ^?exua] 
function.^.  With  few  exceptions  I  myself  doubt  whi  tlier  the  female  cfiild  can  be  s^-ftuced 
to  anything  but  clitoris  mawturbatittii.  The  frcfjuent  Mpniit^ineous  dischargers  of  se.xuiil  ex- 
citement in  httic  girls  manifest  t!ientsi  Ives  in  a  twitching  of  the  chtftrif*,  and  its  frequent 
erections  enable  the  girl  to  undfT.stand  eorreetly  even  wilhont  any  insl^ruction  the  sexual 
manifestations  of  the  other  sex;  they  mm  ply  tran^^fer  to  tJa'  bojs  the  Ei[*n.sationK  of  their  own 
sexual  iircjcesses. 

"If  one  wishes  to  understand  how  tlie  little  girl  becomes  a  woman  lie  nmst  follow  up  the 
further  destinies  of  this  elitoriy  excitation.  I^uberty,  which  brings  to  the  boy  a  great  advance 
of  libido,  distinguishes  it><e]f  in  the  girl  by  a  new  wave  of  repression  which  espccijdly  concerns 
the  clitoriB  sexuahty.  Tt  ift  a  part  t>f  th<*  male  sexual  life  that  sinks  into  repression.  The  re- 
inforcement of  the  sexual  inhibition^  |>roduepd  in  the  woman  by  the  repression  of  puberty 
causes  a  rttiniulu'^  in  the  libido  of  the  man  ami  forces  it  to  inerea.se  its  capucity;  with  the  height 
of  the  libido  there  is  a  rise  in  the  overeat  inuititai  of  the  sexual,  which  can  be  present  in  its  full 
force  only  when  the  wctmaii  refusf^  him]  denies  her  sexuality.  If  Ihe  sexunl  art  is  tinsilly  suIh 
mitte<l  Ui  and  the  clitoris  becomes  excited  its  r6le  is  then  to  conduct  the  ex(  itcment  to  the 
adjacent  female  parts,  and  in  thin  it  acts  Hke  a  chip  of  pine  wooti  which  is  ulilizeii  to  set  fire  to 
The  harder  wotxl.  It  often  takes  some  time  for  this  traiLsference  to  be  accomplishes!,  d tiring 
wtiich  the  young  wife  remaim*  anesthetic.'* 

The  sexual  life  of  the  first  part  of  noinial  womanhood  may  be  thus  reca- 
pitulated: Tlie  fust  sexual  aetivity  appears  in  earliest  infancy  and  results  from 
the  pleasurable  sensations  of  niu-sing.  It  is  manifested  ofteit  by  1hiimt>-siiekmj;j, 
tnaKturbation,  and  other  equally  signifieant  acts  associated  with  certain  areas 
of  the  body  t-ermed  erogenous  zones. 

A  seeond  period  of  sexuality  appears  at  about  the  age  of  four  to  six  and  is 
characterized  chiefly  i>y  ma^t  tirlmtion  of  the  clitoris.  This  period  is  under  normal 
conditions  of  eonifiaratively  short  durafirm  and  is  termiiuited  by  the  develop- 
ment of  the  i>sychic  barrier,  which,  supplemented  by  parental  thscipline,  causes 
the  child  to  repress  the  maatiirbatic  practice.  After  the  tenuination  of  the  onan- 
istic  period  of  ehildliood  the  little  gii-l's  life  is  apparently  asexual.    At  puberty 
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there  takes  place  a  fresh  wave  of  repression  in  contrast  to  the  flood  of  libido 
which  occurs  in  boys.  The  repressive  inhibition  lasts  through  maidenhood  and 
may  be  regarded  as  a  provision  of  nature  in  that  it  furnishes  the  resistance  neces- 
sary for  the  highest  effectiveness  of  the  male  Ubido.  At  the  first  coitus  the 
normal  woman  is  often  anesthetic  and  may  remain  so  untU  the  cHtoris  is  able 
to  conduct  its  excitability  to  the  adjacent  parts  and  especially  to  the  vagina. 
This  period  of  sexual  anesthesia  may  continue  for  several  weeks  or  months. 
Occasionally  it  lasts  imtil  after  the  birth  of  the  first  child.  This  temporary 
anesthesia  of  the  newly  married  woman  is  not  to  be  r^arded  as  pathologic, 
although  it  sometimes. is  the  exciting  cause  of  an  anxiety  neiu-osis.  When  full 
sexual  sensibility  has  been  established  the  libido  of  woman  becomes  masculine 
in  type,  though  between  man  and  woman  the  component  parts  of  the  libido  may 
exhibit  variations  in  intensity.  Thus  in  woman  th*e  psychic  element  is  often 
more  powerful  than  the  somatic,  as  compared  with  man,  though  in  some  in- 
stances the  conditions  may  be  reversed. 

The  asexual  period  of  maidenhood  described  above  may  be  regarded  as  the 
ideally  normal,  and  is  undoubtedly  the  best  preparation  for  the  later  duties 
of  wife  and  motherhood,  in  that  it  makes  for  greater  mental  and  social  stability. 
The  adolescent  period  is,  however,  pecuUarly  Uable  to  sexual  interruptions 
such  as  may  result  from  multiple  love  affairs,  lax  social  environment,  onanism, 
evil  suggestion,  etc.  Women  who  during  their  maidenhood  period  experience 
such  interruptions  are  especially  subject  to  neuroses  and  are  prone  later  to  be- 
come irritable  and  discontented  in  married  life. 

During  the  first  part  of  married  life  the  participation  of  woman  in  the  con- 
jugal relation  is  more  that  of  passive  acquiescence.  After  the  birth  of  children 
and  as  physical  attraction  wanes  it  frequently  happens  that  the  r61e  of  sexual 
initiative  between  the  partners  is  reversed.  The  sexual  libido  of  woman  does 
not  cease  at  the  menopause,  but  may  continue  indefinitely  afterward.  During 
the  period  of  the  climacteric  there  is  often  an  increase  in  intensity  which  under 
pathologic  conditions  may  amount  to  nymphomania.  After  the  menopause 
the  libido  gradually  diminishes,  more,  in  all  probability,  from  disuse  and  repres- 
sion  than  from  a  physiologic  disappearance  of  the  emotion. 

Libido  and  sexual  sensibility  are  not,  as  a  rule,  destroyed  by  castration  in 

adult  life. 

SEXUAL  DEVUTIONS 

Masturbation. — Of  the  various  sexual  deviations  to  which  woman  is  subject 
the  most  important  is  masturbation,  a  fact  that  is  not  fully  appreciated.  Not 
only  is  its  frequency  underestimated,  but  its  influence  on  character  and  health 
has  received  too  little  attention. 

The  subject  of  masturbation  is  not  as  well  understood  in  woman  as  it  is  in 
man.  Much  of  the  evidence  in  the  literature  is  vague  and  contradictory.  It 
therefore  l^ecomes  nec'essary  to  weigh  judicially  the  evidence  that  is  available 
and  with  the  aid  of  clinical  observations  to  draw  such  conclusions  as  seem  most 
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reasonable.  Freutrs  theories  on  infant  sexuality,  cited  above,  throw  a  new  light 
on  the  nmsturbation  of  childliood.  If  these  theories  Ix*  accepted,  we  niu-st  re- 
gard as  physiologic  the  brief  tmanistie  periods  of  the  nursinj^  stage  and  of  mid- 
childhood.  These  two  manifestations  of  sex  activity  are  practically  alike  in  the 
two  sexes  and  in  no  sense  indicate  dej^enerative  hereditary  tendencies.  On  the 
contrarj',  they  are  a  provision  of  nature  to  prepare  the  genital  zone  for  its  ulti- 
mate sexual  primacy,  and  their  failure  to  apjiear  may  even  denote  an  inborn 
sexual  deficiency.  If,  however,  they  are  not  duly  checked  by  the  inhibitions 
which  nature  also  provides,  then  masturbation  i>ecomes  pathologic.  The  per- 
sistence of  the  practice  beyond  its  physiologic  limits  may  indicate  an  hereditaiy 
predisposition  or  it  may  l^e  the  result  of  an  unfavorable  environment.  There  is 
no  doubt  that  during  the  latent  period  of  childhood  an  occasional  infrequent 
recurrence  of  the  i>rurient  sensation  of  the  clitoris  demaniling  gratification 
ma}"  take  place  in  entirt^l}'  normal  individuals,  especialh^  in  those  who  in  mature 
life  develop  strong  sexual  impulses.  When,  however,  the  recurrence  is  so  fre- 
quent as  to  form  an  established  habit,  it  must  \ye  regardeil  with  concern.  Al- 
though it  is  frequently  asst^rtcnl,  and  probably  with  truth,  that  onanism  in  the 
adult  woman  is  less  liarniful  than  it  is  in  man,  the  same  assciiirin  cannot  he 
made  of  onanism  of  the  latent  period  of  childhoorl,  for  girls  are  peculiarly  sus- 
ceptible to  the  abnormal  psAcliic  rca<*tions  \v  wliich  Hic  practice  leads. 

When  onanism  Ijtx'omes  excessive  in  a  chikl  the  condition  is  a  difficult  one 
to  combat.  In  extreme  cases  the  craving  is  incessant  and  insatiable.  Preven- 
tion by  tying  the  hands  or  by  other  mechanical  means  is,  for  the  most  part,  futile, 
for  orgasm  can  l>e  accomplished  by  simple  movements  of  the  body.  Excepting 
in  cases  where  onanism  is  a  syndrome  of  mental  degeneracy  the  onanistic*  child 
is  frequently  prematurely  bright  and  intelhgent.  Wlien  the  psychic  harrier  is 
entirely  inactive  the  child  exhibits  no  sense  of  siiame  and  is  frank,  cheerful,  and 
care  free.  In  tins  type  of  case  theie  are  often  no  signs  of  physictU  detriment. 
Such  cases,  however,  must  be  kept  from  contact  with  other  children,  for  in  addi- 
tion to  the  auto-erotic  impulse  which  leads  them  to  constant  mastm-bation  there 
exists  almost  invariably  a  tendency  to  comnmnicate  their  e.xperiences  to  com- 
panions either  male  or  female.  They  Ijecome,  therefore,  a  dangerous  source  of 
seduction. 

The  future  of  the  childish  victim  of  uninhibited  onanism  is  not  easy  to  prog- 
nosticate. Where  heredjtai*;^*  tlegenerative  influences  play  a  part  the  masturba- 
tive  tendency  maj'  Ix*  a  pr(j(hi>nie  to  some  later  serious  ixsycliosis.  In  other  cases 
the  onanistic  impulse  which  during  childhood  is  auto-erotic  may  become  frankly 
altruistic,  that  is,  directed  to  others  of  the  same  sex.  In  this  way  the  child  may 
develop  sooner  or  later  into  an  invert  or  homosex^ialist.  Such  individuals  may 
be  entirely  normal  in  eveiy  other  way  and  often  show  great  intellectual  power 
and  productiveness  in  mature  life. 

In  still  other  cases  tlie  normal  repressive  react  i(jn  of  female  ptil)erty  may 
check  the  onanistic  tendency,  and  under  proper  environmental  influences  the 
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sexual  stream  may  eventually  be  directed  into  normal  channels,  though  neurotic 
stigmata  are  comparatively  certain  to  appear. 

So  far  we  have  discussed  what  we  have  chosen  to  term  the  "uninhibited 
masturbator/'  that  is  to  say,  the  child  in  whom  the  psychic  barrier  of  shame 
and  self-reproach  has  failed  to  act. 

There  is  another  important  type,  where  the  psychic  barrier,  though  strong, 
only  incompletely  overcomes  the  sexual  impulse.  The  result  is  a  continual  men- 
tal conflict  which,  as  Freud  has  shown,  may  lay  the  foundation  of  a  later  neiu'osis. 
Individuals  of  this  type  often  suffer  more  physical  detriment  than  do  those  of 
the  uninhibited  class.  They  are  frequently  meager  and  sallow  in  appearance, 
subject  to  digestive  disturbances,  non-resistant  to  disease,  mentally  sluggish 
and  apathetic,  secretive,  and  antisocial.  Between  the  two  extremes  of  t3rpe.  there 
are  aU  gradations.  From  the  time  of  puberty  to  the  time  of  female  maturity, 
usually  estimated  at  nineteen,  masturbation  is  not  physiologic,  as  to  a  certain 
extent  it  may  be  regarded  in  boys.  If  habitual  masturbation  occm^  in  the 
adolescent  girl  it  is  either  a  continuation  of  abnormal  childhood  onanism,  or 
if  it  appears  for  the  first  time,  it  is  the  result  of  a  prematurely  stimulated  but 
ungratified  sexual  activity.  What  has  been  said  of  masturbation  of  the  latent 
period  of  childhood  may  be  applied  for  the  most  part  to  the  period  of  adolescence 
with  some  modifications.  When  the  habit  is  excessive  it  is  usually  associated 
with  some  mental  disorder.  Patients  of  this  kind  often  suffer  from  severe  and 
extensive  vulvitis  as  a  result  of  manipulative  irritation  (see  Vulvitis).  Newly 
acquired  masturbation  at  this  age  usually  does  not  lead  to  serious  results. 

Early  masturbation  is  a  poor  preparation  for  married  life,  for  those  addicted 
to  the  habit  are  apt  to  be  anesthetic  in  normal  coitus.  This  is  explained  by  the 
fact  that  continued  excitation  of  the  clitoris  causes  a  fixation  of  sexual  sensibiUty 
to  that  particular  zone.  When,  therefore,  normal  coitus  takes  place  the  chtoris 
permanently  refuses  to  give  up  its  excitability  to  the  zones  of  the  vulva  and 
vagina,  which  play  an  absolutely  essential  part  in  complete  natural  orgasm. 
Thus  masturbation  continued  from  childhood  is  rightly  classed  as  an  infantile 
fixation,  and  is  comparable  from  a  neurologic  standpoint,  though  not  necessarily 
concomitant,  with  those  anatomic  fixations  which  are  so  conmion  in  the  female 
pelvic  organs. 

Early  continued  onanism  has  an  important  influence  on  the  character  of 
woman,  for  in  addition  to  the  neuroses  which  it  induces  it  is  extremely  apt  to 
be  instrumental  in  fixing  certain  traits  of  disposition  that  belong  essentially  to 
childhood.  The  infant  is  not  only  sexually  auto-erotic,  but  is  also  otherwise 
psychically  egocentric.  We  have  seen  that  the  auto-erotic  tendency  of  mid- 
childhood  is  soon  checked  by  the  development  of  the  psychic  barrier  which 
creates  feelings  of  shame  and  self-reproach.  This  psychic  barrier  is,  in  reality, 
the  herd  instinct  which  by  antagonizing  selfish  impulses  adapts  the  individual 
to  s^xnal  surroundings.  If  the  psychic  barrier  is  incapable  of  checking  the  auto- 
eMio  tonik*ncv  as  is  manifested  by  continued  mastm-bation  it  may  fail  also  to 
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check  other  egocentric  impulses  not  essentially  sexual,  such  as  jealousy,  cruelty, 
dependence,  and  self-will,  which  are  cliaracteristic  of  the  infant's  nature.  Thus, 
traits  of  this  kind  may  become  fixed,  and  individuals  who  exliihit  them  in  mature 
life  are  said  to  be  subjects  of  psychic  infantilism.  Psychic  infantilisms  of  char- 
acter are  not  necessarily  conditioned  on  early  masturbation,  thtjush  it  is  probable 
that  when  they  are  well  marked  they  are  usually  the  stigma  of  some  early  sexual 
UTeguUirity, 

The  prevalence  of  masturbation  in  matured  women  is  problematic,  but  it  is 
undoubtedly  far  more  common  than  is  generally  supposed.  Ciutceit  is  of  the 
opinion  that  after  the  age  of  nineteen  or  twenty  '^sexual  ^elf-gratification  is 
ahnost  universally  practised  by  women,  even  if  it  be  not  always  practised  to 
excess,"  but  the  statement  probal>ly  is  an  exaggeration.  It  is  impossible  to 
secure  exact  data  concerning  the  onanism  of  maturity,  as  women  are  habitually 
secretive  and  decei>tive  on  this  subject.  Froni  what  evidence  we  have  we  are 
led  to  believe  that  women  whojiave  imhdgcil  in  th**  habit  in  earlier  life  beyond 
the  physiologic  limit,  either  contitme  or  rf^sunie  it  to  a  greater  or  less  extent  aftej* 
the  age  of  maturity.  This  nuist  l>t*  especially  true  ui  W(jnien  who  do  not  achieve 
normal  sexual  gratification  or  in  those  in  whom  the  early  practice  has  by  fixation 
prevented  the  extension  of  sc^xual  sensibility  from  the  clitoris  to  the  neighboring 
erogenous  zones  (vulva  and  vagina). 

How  often  masturbation  is  acquired  for  the  fii*st  time  after  maturity  it  is 
impossible  to  say,  but  it  may  Ijo  conjectured  that  in  cases  where  gratification  is 
lacking  fronj  impotence  or  indiffei*ence  on  the  part  of  the  husband,  it  is  frequently 
resorted  to  as  a  means  of  relief. 

Hence  we  are  bi-ought  to  the  conclusion  that  after  matuiity  onanism  is  more 
common  in  women  than  in  men,  for  in  the  latter  it  is  a  comparatively  rare  habit 
after  the  age  of  twenty-five. 

It  is  a  matter  of  significance  that  the  adult  woman  rarely  consults  a  physician 
for  advice  in  this  matter.  B'rom  this  fact  it  must  be  concluded  that  if  onanism  is 
common  in  the  middle  period  of  life  it  is  not  at  this  time  esi>ecially  productive  of 
obvious  harm*  certainly  not  in  comparison  with  the  onanism  of  youth.  There 
is  the  t>est  authority  for  tlie  statement  that  the  onanism  of  adult  woman  i.s  much 
less  detrimental  both  ps3^chically  and  somatically  than  in  adult  man.  Hitsch- 
mann  states  that  ''there  is  a  special  sexual  constitution  which  causes  certain 
people  to  Ijecome  ill  as  a  result  of  masturbation,  while  others  bear  their  onanism 
without  noticeable  injury."  It  is  imixji-tant  not  to  depreciate  the  possible  harm 
that  excessive  masturliation  may  do  even  in  matured  life.  The  evil  results  are 
seen  mostly  in  psychoneurotic  reactions  and  are  more  famihar  to  the  neurologist 
than  to  the  gynecologist. 

The  onanism  of  woman,  a.s  a  rule,  produces  no  observable  somatic  changes, 
3^et  in  some  ciises  objective  signs  are  definite.  Of  these,  the  most  common  is  a 
lengthening  and  attenuation  of  the  labia  minora.  The  change  is  usuaUy  asym- 
metric. Sometimes  only  one  labium  minus  is  affected.  This  deformity  we  are 
incUned  to  think  is  the  result  of  some  special  onanistic  technic  by  which  the 
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labia  become  gradually  stretched.    It  may,  however,  be  analogous  to  the  length- 
ening and  relaxation  of  the  scrotmn  characteristic  of  the  male  masturbator. 
The  severe  vulvitis  from  excessive  onanism  is  described  elsewhere.    Other  so- 
matic changes  are  the  result  of  continued  pelvic  congestion.    There  is  no  doubt 
that  some  of  tHe  cases  of  severe  menorrhagia  in  young  girls  after  puberty  have 
their  origin  in  masturbation,  though  on  this  point  we  have  had  diflBculty  in  our 
personal  experience  in  securing  reliable  data.    In  a  typical  extreme  case  the 
uterus  is  much  enlarged  and  usually  retroverted.    There  is  a  marked  permanent 
gland  hypertrophy.     Menorrhagia  is  severe  and  prolonged. 

In  an  extreme  case  observed  by  us  of  a  girl  of  ten,  marked  dilatation  of  the 
superficial  venous  capillaries  of  the  thighs  and  lower  abdomen  were  noted.  How 
common  this  is  we  do  not  know,  as  we  have  not  seen  it  mentioned  elsewhere. 
It  is  quite  probable  that  masturbation  may  in  some  cases  be  the  primary  or 
contributing  cause  of  the  frequent  condition  of  varicocele  of  the  broad  ligament  in 
the  same  way  as  in  the  male  it  often  leads  to  scrotal  varicocele. 

Dyspareunia- — Like  masturbation,  dyspareunia  is  a  subject  the  importance 
and  frequency  of  which  has  not  been  adequately  estimated  in  the  study  of  the 
physical  and  mental  welfare  of  woman.  The  word  dyspareunia  is  conunonly 
misused  as  a  synonym  for  painful  coitus.  In  its  strict  sense  it  denotes  a  condition 
in  which,  though  the  libido  sexualis  is  present,  normal  orgasm  is  not  produced  by 
intercourse.  Dyspareunia  may  be  the  result  of  pain,  but  pain  is  not  a  neces- 
sary accompaniment  and,  except  in  a  certain  class  of  cases,  is  absent.  Sexual 
anesthesia,  frigi<iity>  and  anaphrodism  are  terms  sometimes  used  equivalent  to 
dyspareunia. 

Sexual  anesihe^i^  is  used  differently  by  different  authors.  Freud  employs  the  term  as 
we  have  used  it  above  as  synonymous  with  dyspareunia,  i.  e.,  local  inexcitability,  Ubido  sexu- 
alis being  present.  Von  Kraft-Ebing,  on  the  other  hand,  uses  the  term  to  denote  complete 
aaexuality,  with  entire  absence  of  libido.  Such  a  definition  implies  an  organic  affection  of  the 
nerve  centers,  such  as  niay  arise  from  disease  of  the  brain  or  spinal  cord,  diseases  of  the  endocrine 
glands  marasmus*  diabetes,  morphinism,  alcoholism,  and  sexual  abuses.  We  prefer  to  use  the 
expression  in  the  Freudian  sense. 

A  complete  understanding  of  the  causes  of  dyspareunia  would  imply  a  knowl- 
edge of  the  mechanism  of  sexual  excitability.  Such  knowledge  we  unfortunately 
do  not  possess  iJ-^^d  we  must  rely  for  guidance  only  on  certain  vague  theories. 
The  nerve  theory  may  be  briefly  stated  as  follows:  coitus  stimulates  the  sensory- 
nerves  of  the  clitoris,  the  vulva,  the  vestibule,  and  the  vagina;  this  stimulus  is 
communicated  to  the  cerebral  cortex  where  it  gives  rise  to  pleasurable  sensations; 
from  the  cerebral  cortex  is  produced  a  reflex  stimulation  of  the  genitospinal 
center,  which  in  turn  excites  a  series  of  reflex  discharges  in  the  genital  organs, 
the  most  notable  of  which  are  the  erection  of  the  clitoris  and  the  ejaculation  of 
the  secretions  of  various  glands. 

Such  an  expl^^^^i^"  is  incomplete,  for  it  does  not  take  into  account  the  in- 
fluence of  the  internal  secretions  of  the  body  which  undoubtedly  play  an  impor- 
tant part  in  the  reactions  of  all  psychic  emotions.  A  definite  connection  between 
sexuality  and  the  endocrine  glands  is  extremely  probable,  but  not  as  yet  under- 
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stood.  The  ovaries,  at  one  time  thought  to  be  the  very  seat  of  sexuaHty,  are  now 
known  to  occupy  a  secondary-  jxjsition,  while  the  sexual  influence  of  the  other 
glands  of  internal  secretion  is  entirely  proiilematic,  Freud  emphasizes  the 
importance  of  the  chemical  theory  of  sexuality  and  furnishes  the  following 
hypotliesis: 

"Through  the  appropriate  excitement  of  erogenous  zones  a^  well  as  through  other  condi- 
tions under  which  sexual  excitement  originates  a  material  which  is  univerHally  rjifitributed  in 
the  orgtiniym  beconiew  di-sintegrated,  the  (Jecompoi^ing  products  of  which  .supply  a  specific 
vStimului*  t^  the  orgao^i  of  reproduction  or  to  the  wpiiial  center  cunnecttHi  with  them.  Such  a 
transformation  of  ft  toxic  stiniuluH  to  a  particular  organic  stimulus  \xv  are  already  familiar  with 
from  other  toxic  products  introcJuctHj  into  the  body  from  witliout." 

Acknowledging  the  inadequacy  of  both  the  nervous  and  chemical  theories 
of  the  mechanism  of  sexuality  wc  s'lall  for  the  sake  of  convenience  adopt  the  fol- 
lowing classification  of  Kisch  of  the  fundamental  causes  of  dyspareunia: 

1.  Insufficient  or  completely  wanting  i>eripheral  stimulation  of  the  sensory 
nervT  terminals  in  the  female  reproductive  canal.  This  implies  a  failure  of 
conduction  of  the  stimulus  to  the  nerve  centers. 

2.  Inhiiiitor>^  inflycnces  proceeding  from  the  cerebral  cortex  whereby  pleasur- 
able  sensations  and  perceptions  are  checked. 

3.  Dintinution  or  cessation  of  the  excital>ility  of  the  reflex  center  in  the  spine 
(genitospinal  center).     This  leads  to  failure  of  the  st^nse  of  ejaculation. 

This  forms  a  workable,  though  from  the  viewpoint  of  the  chemical  theory^ 
perhaps  not  a  truly  scientifiCj  chussification.  It  may  be  sununed  up  by  saying 
that  dyspaiTunia  may  be  the  result  of  (1)  failmt;  of  local  senBibility,  (2)  failure 
of  a  central  pleasure  sensation,  and  (3)  failure  of  discharge. 

Although  w^e  have  adopted  the  essential  classification  of  Kisch,  we  shall  not 
follow^  his  grouping  of  specific  conditions. 

Under  the  first  heading,  /,  c,  lack  of  local  sexual  sensibility,  we  must  include 
primarify  that  condition  mentioned  above  and  suggestetl  b}^  Freud  in  which  the 
clitoris  refuses  to  give  up  its  excitability  to  the  surrounding  erogenous  zones  of 
the  vnhn  and  vagina.  Freud,  we  have  seen,  l)elieves  that  this  failure  w'hen 
t^mporarj'  is  physiologic  and  usually  ensues  for  a  variable  period  of  time  after 
defloration.  If  the  aneBthesia  of  the  vagina  and  vulva  remains  permanent 
Freud  believes  that  It  is  frequently  the  result  of  early  mast url>at ion  by  which  the 
clitoris  as  a  consequence  of  overstinudation  fjecomes  incapable  of  t^haring  its 
power  of  excitation  with  the  neighboring  areas.  It  is  not  unlikely  that  the 
anesthesia  may  persist  in  many  cases  w^here  there  has  been  no  masturljatic 
agency  and  even  no  clitoris  excitability.  In  such  a  case  it  miglit  l)e  impossible 
to  judge  whether  the  anesthesia  were  due  to  a  congenital  sensoiy  ileficiency  of  tlie 
peripheral  nerves  or  to  some  psj^chic  inhibition  dating  from  early  childhood 
except  bv  a  skilful  and  searching  psycho-analysis.  The  diagnosis  of  such  a 
case  wouhl  be  impfjrtant,  for  if  the  condition  were  due  to  congenital  nerve 
deficiency  it  wtruld  he  incurable,  whereas  if  it  were  the  result  of  psycliic  repression 
it  might  under  proper  treatment  be  cured. 
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tional  changes  in  the  endocrine  glands  this  is  in  most  cases  due  to  a  growing  lack 
of  sympathy  between  the  partners. 

P^chic  inhibitory  dyspareunia  is  occasionally  the  result  of  inversion  in  cases 
where  the  homosexual  inclination  is  so  strong  that  normal  coition  is  distasteful. 

Under  the  third  division  of  the  causes  of  dyspareunia  we  group  those  cases  in 
which  local  sensibility  and  psychic  perception  of  pleasure  are  present,  but  where 
from  lack  of  irritability  of  the  genitospinal  center  the  final  o|*gastic  discharge  is 
not  completed.  This  is  an  extremely  common  complaint  apiong  women,  and 
one  which  frequently  leads  to  neurotic  disturbance.  In  son^e  cases  there  is  an 
undoubted  inherent  deficiency  in  the  excitability  of  the  reflex  spinal  center. 
In  a  large  percentage  of  cases,  however,  it  is  the  result  of  incomplete  coition,  such 
as  is  represented  by  coitus  interruptus,  impotence  and  premature  ejaculation 
of  the  male,  various  methods  of  preventing  conception,  etc. 

There  are  certain  pathologic  conditions  in  which  the  local  and  psychic  ir- 
ritabiUty  is  intense,  without  the  possibiUty  of  complete  gratification.  Patients 
suffering  from  this  trouble  are  in  a  continuous  state  of  unsatiated  erethism.  They 
constitute  the  class  of  nymphomaniacs  and  incessant  masturbators  and  are 
subjects  usually  for  the  psychiatrist. 

D3rspareunia  most  commonly  comes  to  the  notice  of  the  gynecologist  as  a 
complaint  of  women  who  seek  relief  from  sterility.  There  is  no  doubt  that  there 
is  some  etiologic  connection  between  the  two  conditions.  Kisch  foimd  that  in 
69  sterile  women  38  per  cent,  were  dyspareunic,  though  he  does  not  state  whether 
other  causes  of  sterihty  were  present.  Although  impregnation  may  take  place 
in  frigid  women,  or  even  in  those  who  have  been  narcotized,  nevertheless  it  is 
probable  that  for  normal  fertility  full  sexual  sensibility  is  necessary.  Some  of 
the  mechanisms  incidental  to  impregnation  are  purely  sexual  reactions,  such  as 
the  activity  of  Bartholin's  glands,  the  secretion  of  the  cervical  mucous  crypts,  the 
aspirating  movements  of  the  cervix,  and  the  reflexes  of  the  vaginal  canal  by  which 
the  semen  is  retained.  These  mechanisms,  though  not  absolutely  essential  to 
impregnation,  certainly  favor  conception.  They  are  for  the  most  part  inactive  in 
the  dyspareimic  woman. 

RELATIONSHIP  OF  GYNECOLOGY  TO  THE  NEIGHBORING  ORGANS 

The  genitalia  bear  a  close  relationship  to  the  neighboring  pelvic  organs,  both 
physiologically  and  pathologically,  as  would  be  expected  from  their  intimate 
anatomic  proximity.  Under  normal  conditions  the  bladder  possesses  a  firm 
attachment  to  the  anterior  wall  of  the  uterus,  and  the  uterus  rests  directly 
on  the  vertex  of  the  bladder,  so  that  the  movements  of  each  organ  have  an 
important  influence  on  the  position  of  thb  other.  The  filling  and  emptying 
of  the  bladder  may  cause  a  difference  of  as  much  as  90  degrees  in  the  direc- 
tion of  the  axis  of  the  uterus,  while  changes  in  the  plane  of  the  uterus  from 
abdominal  pressure  pixxluce  a  corresponding  change  in  the  upper  pole  of  the 
bladder. 
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The  ureters  pass  through  the  parametria!  tissue  close  to  the  sides  of  the 
cervix  and  immediately  underneath  the  uterine  vessels,  so  that  they  are  readily 
influenced  by  pathologic  disturbances  of  the  parametrium,  or  by  uterine  and 
intraligamentary  tumors,  the  effect  of  the  interference  being  transmitted  directly 
to  the  kidneys  with  significant  results.  The  proximity  of  the  ureters  to  the 
uterus  constitutes  one  of  the  most  important  dangers  in  the  performance  of  deep 
pelvic  surgery. 

Behind  the  uterus  lies  the  rectum,  which  when  filled  with  fecal  matter 
may  alter  to  a  considerable  extent  the  position  of  the  uterus,  while  retrodis- 
placements  and  tumors  pressing  on  the  rectal  wall  may  influence  in  an  important 
manner  the  rectal  function.  The  rectum  and  intestines  play  a  serious  r61e  in 
the  pathology  and  symptomatology  of  pelvic  inflammatory  disease,  as  does  also 
the  peritoneum.  The  appendix  is  another  neighboring  organ  which  must  be 
reckoned  with  in  numerous  gynecologic  conditions. 

The  Bladder. — In  association  with  pathologic  changes  of  the  position  of 
the  uterus  the  bladder  may  undergo  marked  dislocations  or  alterations  of  form. 
In  upward  displacement  due  to  pressure  of  a  tumor  below,  the  vertex  of  the 
bladder  is  also  carried  upward,  but  such  a  change  does  not  always  produce 
vesical  symptoms.  Backward  displacement  of  the  uterus  (retroversion,  retro- 
flexion) does  not  greatly  change  the  position  of  the  bladder,  though  there  may 
be  a  slight  drag  at  the  point  of  the  uterovesical  attachment.  This,  however, 
is  not  sufficient  to  produce  vesical  irritation,  at  least  to  the  extent  formerly 
supposed.  Downward  displacement  or  descensus  of  the  uterus,  on  the  other 
hand,  has  a  very  important  effect  on  the  bladder,  for  this  is  the  chief  factor 
in  the  production  of  cystocele.  Cystocele  not  only  causes  symptoms  of  pelvic 
pressure,  but,  as  it  represents  a  pouch  or  diverticulum  of  the  bladder  which 
cannot  easily  be  evacuated,  the  stagnant  urine  predisposes  the  bladder  mucosa 
to  infection  and  cystitis. 

When  pressed  upon  by  pelvic  tumors  the  bladder  displays  a  remarkable 
mobility  and  adaptability  to  new  positions.  Overlying  tumors  may  press  it 
deep  in  the  pelvis,  and  underlying  tumors  may  force  it  far  up  on  the  abdominal 
wall  or  to  one  side,  while  the  pregnant  uterus  may  compress  it  in  the  center  and 
cause  bilateral  dilatations  of  the  walls.  In  the  presence  of  great  retroperitoneal 
tumors  the  bladder  may  be  distorted  into  the  most  bizarre  shapes.  In  many 
of  these  cases,  even  of  marked  pressure  or  displacement,  the  bladder  shows  sur- 
prisingly little  evidence  of  irritability.  Conditions  of  displacement,  however, 
predispose  the  bladder  to  infection  and  irritation,  the  effects  of  which  may  be 
clinically  very  important.  During  pregnancy  the  uterus,  if  in  the  forward 
position,  may  produce  frequency  of  micturition  by  pressure  of  the  overlying 
fundus,  while,  if  the  fundus  is  retroflexed,  the  cervix  may  press  on  the  neck  of 
the  bladder  and  cause  interference  with  urination  or  incontinence.  Impacted 
retroflexion  may  so  obstruct  the  vesical  neck  as  to  result  in  complete  retention 
(ischuria  paradoxa).    At  childbirth  the  general  congestion  of  the  pelvis  in  which 
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Fthe  bladder  wall  takes  part  predisposes  to  eystitis,  whi(  h  is  frequently  excited 
by  the  necessity  of  catheterization.  Injuries  of  the  bladder  an*  often  caused  l)y 
labor,  as  a  result  of  ("rushing  pressure  against  the  pulM\s  or  of  rough  instrumen- 
kation,  by  which  the  vesicovaginal  septum  is  either  torn  or  suffers  necrosis  with 
^ConstKiuent  fistula.  The  injury  which  tlie  likulder  uiuiorgoes  during  hil:M>r  often 
[Jesuits  in  damage  to  the  vesit  al  sphincter,  so  that  it  becomes  incompetent  and 
^the  patient  sufTers  functional  incontinence. 

In  inflanmiatory  processes  of  the  genitalia  the  bladder  is  often  implicated. 
Gonorrheal  pelveoi>eritonitis,  as  is  mentioned  several  times  elsewhere,  is  usually 
Confined  to  the  iK>sterior  segimmt  of  th(^  [M^vis,  but  it  inay  be  so  extensive  as  to 
involve  the  anterior  half  and  the  bladder.  Septic  processes  of  the  different 
pelvic  organs  sometimes  form  adhesions  to  and  rupture  into  the  bladder^  ex- 
amples of  which  are  tubal,  and  ovarian  abscesses,  necrotie  tubal  pregnancies, 
ovarian  dermoids,  and  purulent  diverticula  of  the  sigmoid.  Parametritis  fol- 
lowing supravaginal  hysterectomy  or  a  septic  puerperium  usually  involves  the 
bladder  in  a  temporary  cystitis,  and,  conversely,  extensive  deep-seated  cystitis 
sometimes  involves  the  parametrium. 

Cancer  of  the  vagina  dix?s  not  implicate  the  bladder  until  late  in  the  dis- 
ease, chiefly  because  it  usually  originates  on  the  posterior  wall.  Cancer  of  the 
uterine  cervix,  however,  frefiuently  extends  to  the  l>ladder,  though  it  also  in- 
vades the  ivall  comparatively  late.  Vesical  and  genital  tufx^rculosis  are  curiously 
independent  of  each  other,  an  alTeetion  of  either  tract  having  no  tendency  to 
extend  to  the  other. 

There  is  a  vague  relationship  between  genital  psj^honeu roses  and  the  func- 
tion of  the  bladder,  but  it  is  not  specific,  and  probably  does  not  differ  from 
nervous  disturbance's  from  other  causes. 

Ureters. — The  influence  of  the  genitalia  on  tiie  ureters  is  exerted  by  dis- 
turbances whi<'h  m€*chanically  compress  or  <lislo(*ate  them  so  as  to  interfere  %vith 
the  nrjniial  flow^  of  urine  from  the  kidneys. 

Partial  obstruction  with  h\'dro-uret<T  is  sortietimes  seen  in  autopsies  on 
pregnant  women.  This,  according  to  Opitz,  is  not  the  result  t»f  direct  pressure, 
but  is  thought  to  \ye  due  to  hyperemia  anfl  edema  of  the  ureteral  mucous  mem- 
brane. Rarely  parametrial  exudates  result  in  scars  ab<3ut  the  ureters,  which 
l>pcome  const riete<t  by  the  shrinking  process  of  the  tissue,  with  consequent 
hydro-ureter  or  hytlronephrosis. 

The  ureters  are  affected  chiefly  by  the  retroperitoneal  turaorSj  such  as  intra- 
ligaraentor\''  fibroids  and  ovarian  cysts,  which,  if  they  rea(*h  any  considerable 
size,  invariably  dislocate  the  ureters  from  their  normal  (Kjsition,  a  fact  that 
lust  be  borne  constantly  in  mind  while  ofx^ating  on  these  tmnors. 

Cancer  of  the  cervix  ultimately  invades  the  parametrium  and  surrounds 
ihe  ureters,  sometimes  constricting  or  occluding  them,  but  not  often  invading 
[the  ureteral  wall  itself.     This  implication  of  the  ureters  institutes  one  of  the 
»chief  dangers  and  difficulties  in  the  radical  operation  for  cervical  cancer. 
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The  ureters  are  often  injured  during  deep  pelvic  operations,  with  resultant 
fistulas. 

Affections  of  the  ureter,  "especially  stone,  often  give  sjonptoms  of  pain, 
which  are  referred  to  the  pelvic  organs,  causing  incorrect  diagnoses  and  ill- 
judged  operations. 

The  relationship  between  the  genital  organs  and  inflammatory  conditions 
of  the  peritoneum  and  intestines  is  dealt  with  at  length  in  a  special  section  (see 
page  153). 

Rectum  and  Sigmoid. — The  rectum  must  be  taken  into  account  in  a  great 
many  gynecologic  conditions.  Most  common  of  these  is  the  rectocele  which 
follows  lacerations  of  the  perineum,  and  which  usually  accompanies  prolapse  of 
the  uterus  and  cystocele.  Rectocele  often  interferes  with  proper  defecation, 
and  is  an  annoyance  to  the  patient  on  account  of  the  sense  of  protrusion  from 
the  vagina.  Rectocele  of  itself,  however,  as  a  rule,  causes  few  subjective  symp- 
toms if  the  uterus  and  bladder  are  not  prolapsed.  The  repair  of  rectovaginal 
fistula  and  complete  laceration  of  the  sphincter  is  an  important  department  in 
the  reconstructive  surgery  of  injuries  due  to  childbirth. 

Hemorrhoids  bear  a  very  significant  relationship  to  pregnancy  and  labor. 
The  pressure  and  stretching  to  which  the  sphincter  is  subjected  at  labor  often 
causes  hemorrhoids  or  aggravates  small  ones  already  existing,  leaving  the  veins 
in  a  permanently  enlarged  and  sometimes  fissured  condition.  Laceration  of 
the  perineum  relaxes  the  tissues  about  the  sphincter,  so  that  the  hemorrhoidal 
veins  cease  to  have  proper  support  and  become  permanently  dilat^^d.  Repair 
of  the  perineum  usually  cures  the  hemorrhoids.  Severe  puerperal  parametritis 
may  involve  the  rectum  in  a  manner  to  constrict  its  lumen,  even  to  complete 
occlusion,  as  has  been  reported  in  a  few  cases. 

The  effect  on  the  rectum  of  the  retroverted  uterus  is  a  subject  of  some  con- 
troversy. It  is  often  stated  that  the  retroflexed  uterus  in  the  course  of  time 
becomes  adherent  to  the  rectum.  It  is  not  likely  that  simple  contact  with  the 
peritoneum  covering  the  rectum  causes  adhesions.  It  is  probable,  however, 
that  a  heavy  uterus,  especially  one  containing  a  fibroid  in  its  posterior  wall, 
can  interfere  with  the  normal  rectal  peristalsis,  and  that  the  stasis  thus  pro- 
duced may  cause  an  inflammation  in  the  rectal  wall  which  is  communicated  to 
the  peritoneum.  This  process  may  take  place  as  a  result  of  constipation  even 
when  the  uterus  is  not  retroverted,  a  painful  and  intractable  condition,  termed 
"posterior  parametritis."  It  is  not  unlikely  that  in  some  cases  the  parametritis 
is  primary  and  causes  a  retroflexion  by  the  traction  of  adhesions  on  the  poste- 
rior wall  of  the  uterus.  Posterior  parametritis,  with  adhesions  between  the 
uterus  and  posterior  uterine  wall,  is  not  infrequently  caused  by  the  ill-judged 
use  of  pessaries. 

The  relationship  of  the  rectum  to  acute  inflammator\^  conditions  of  the 
pelvis  is  detailed  elsewhere.  Suffice  it  to  say  here  that  tubal  and  ovarian 
abscesses  not  infrequently  rupture  into  the  rectum,  causing  fistulas  that  some- 
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times  heal  spontaneously  and  sometimes  remain  permanent.  It  should  also  be 
repeated  that  many  of  the  pelvic  abscesses  of  the  gonorrheal  and  tubercular 
type  owe  their  severity  to  a  mixed  infection  caused  by  adhesions  to  the  rectum 
and  migration  through  the  rectal  wall  of  intestinal  micro-organisms  into  the 
abscess  cavity. 

Carcinoma  of  the  cervix  in  its  late  manifestations  invades  the  rectum  and 
often  causes  fistulous  openings.  Cancer  of  the  vagina  abo  invades  the  rectum, 
but  only  when  in  advanced  stage.  On  the  other  hand;  low  cancer  of  the  rectum 
involves  the  vaginal  wall  comparatively  early. 

In  severe  pelvic  operations,  especially  where  there  are  extensive  adhesions, 
the  rectum  figures  prominently,  for  it  is  very  readily  injured.  Actual  tears  in 
the  rectal  wall  can  usually  be  sewed  up  with  little  difficulty,  and,  if  care  is  taken, 
do  not  often  result  in  fistulas.  Most  fistulas  occur  after  injuries  which  damage 
the  rectal  wall  only  partially  and  which  escape  the  notice  of  the  surgeon.  If 
gauze  drainage  is  placed  in  contact  with  one  of  these  lesions  a  fistula  is  inevit- 
able. For  this  reason  gauze  should  never  be  used  for  drainage  in  the  abdominal 
cavity.  Postoperative  fistulas  of  the  rectum,  whether  they  lead  to  the  abdo- 
men or  vagina,  usually  heal  spontaneously  in  time,  though  not  always. 

The  symptomatology  of  affections  of  the  rectum  gives  the  false  idea  that 
the  lesions  have  their  seat  in  the  genitalia  and  thus  leads  to  wrong  diagnosis. 
This  18  especially  true  of  acute  diverticulitis  of  the  lower  sigmoid  or  upper 
rectum,  which  may  present  a  picture  very  like  that  of  a  tubal  abscess.  The 
pains  of  chronic  colitis  are  often  referred  to  the  tubes  and  ovaries,  and  patients 
sometimes  undergo  needless  operations  from  this  mistake. 

Appendix. — ^The  anatomic  position  of  the  appendix  peculiarly  predisposes 
it  to  complication  in  afiFections  of  the  pelvic  organs,  especially  those  of  an  in- 
flammatory nature.  Under  normal  conditions,  the  tip  of  the  appendix  usually 
lies  in  the  pelvis,  near  the  right  tube  and  ovary,  while  in  cases  of  ptosis  or  cecum 
mobile  the  appendix  may  lie  completely  in  the  jx^lvis,  even  so  low  as  the  floor 
of  Douglas'  pouch.  Between  the  base  of  the  appendix  and  the  hilum  of  the 
ovary  there  runs  a  fold  of  peritoneum,  called  the  '^appendiculo-ovarian  liga- 
ment,*' that  is  usually  only  rudimentary  or  not  demonstrable,  but  often  quite 
definite,  in  which  it  has  been  claimed  run  connecting  lymph-channels  between 
the  appendix  and  the  adnexa.    This  lymph  connection  has  been  denied. 

Sympathetic  relationships  between  the  appendix  and  the  pelvic  organs  are 
based  chiefly  on  inflammatory  processes.  Tumors  of  the  ovaries  may  push 
the  cecum  and  appendix  to  abnormal  positions,  and  occasionally,  though  rarely, 
cause  disturbance. 

Severe  inflammations  of  the  tubes  do  not  exhibit  a  special  tendency  to  im- 
plicate the  appendix,  the  result,  doubtless,  of  gravity,  which  is  effective  in  keep- 
ing the  inflammatory  products  in  the  posterior  and  lower  part  of  the  true  pelvis. 
The  appendix,  however,  is  sometimes  involved  in  the  adhesions  of  a  salpingitis. 
In  this  case  the  inflammation  imparted  to  the  appendix  is  external  and  shows 
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microscopically  as  a  peri-appendicitis,  but  there  is  little  danger  from  this  com- 
plication of  causing  an  acute  dangerous  appendicitis.  The  adhesions  which 
form  about  the  appendix  immobilize  it  and  predispose  it  to  later  attacks  of  acute 
appendicitis,  at  the  same  time  causing  symptoms  of  chronic  inflammation. 

On  the  other  hand,  acute  appendicitis  with  purulent  exudate  is  very  prone 
to  involve  the  right  tube  and  even  the  whole  pelvis,  for  gravity  carries  the 
products  of  inflammation  to  the  pouch  of  Douglas  and  is  thus  instrumental  in 
the  infection  of  the  adnexa.  In  this  way  acute  purulent  appendicitis  in  young 
girls  often  causes  very  serious  damage  to  the  genital  organs  in  the  adhesions 
and  closure  of  the  tubes,  adhesion  and  retroversion  of  the  uterus,  and  chronic 
thickening  of  the  cortex  of  the  ovaries.  If  the  attack  occurs  before  puberty  or 
in  young  girlhood  it  may  prevent  full  genital  development  and  result  in  infan- 
tilism, with  its  symptoms  of  amenorrhea  or  dysmenorrhea,  neuroses,  and 
sterihty.  Acute  appendicitis  occurring  after  maturity  may,  by  its  damaging 
influence  on  the  genitalia,  cause  sterility,  extra-uterine  pregnancy,  and  dis- 
placements of  the  uterus. 

Very  frequently  chronic  appendicitis  and  chronic  salpingitis  are  found 
associated  together,  where  the  two  conditions  have  originated  entirely  inde- 
pendently of  each  other.  Chronic  appendicitis  is  extraordinarily  conmaon  in 
women,  though  it  often  exists  without  any  appreciable  symptoms.  At  least 
60  per  cent,  of  appendices  seen  at  autopsies,  and  removed  as  a  routine  procedure 
during  abdominal  operations,  show  cither  gross  or  microscopic  evidences  of 
inflammation.  Some  even  regard  a  certain  amount  of  chronic  inflammation 
of  the  appendix  as  physiologic.  Such  a  theory,  however,  should  not  be  harbored, 
and  the  appendix  must  be  regarded  as  a  dangerous  and  useless  organ  to  be 
removed  as  a  routine  during  those  abdominal  operations  in  which  the  expendi- 
ture of  the  few  extra  minutes  required  for  its  removal  cannot  be  considered  detri- 
mental to  the  patient. 

There  is  a  very  definite  relationship  between  chronic  appendicitis  and 
menstruation.  The  premenstrual  and  menstrual  hyperemia  aggravates  in- 
flammatory conditions  of  the  appendix  region  as  it  does  those  of  the  pelvis,  so 
that  patients  with  chronic  appendicitis  almost  invariably  feel  the  pain  more 
at  the  menstrual  period,  while  many  experience  it  then  and  at  no  other  time. 
Moreover,  attacks  of  acute  appendicitis  often  have  their  starting-point  at  the 
time  of  menstruation. 

The  course  of  appendicitis  during  pregnancy  and  childbirth  is  a  subject  of 
considerable  moment.  It  is  not  probable  that  pregnancy  predisposes  to  an 
initial  infection  of  the  appendix,  but  there  is  no  doubt  that  in  the  presence  of  a 
latent  appendicitis  pregnancy  predisposes  to  recurrent  attacks  or  to  lighting 
up  the  infection  into  one  of  acute  activity.  Numerous  factors  naturally  con- 
tribute to  this  effect.  Stretching  and  pulling  of  a  spiral  or  kinked  appendix 
and  tearing  of  old  adhesions  may  be  caused  by  the  growing  uterus  (Wagner). 
Moreover,  the  increased  constipation  during  pregnancy,  and  the  venous  con- 
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Ifestion  of  the  pelvin  ami  alxlotniiuil  organs,  constitute  conditious  favorable  to 
inflammution  of  the  iippendix.  In  the  mikl  types  of  iippendieitls  the  course 
during;  pregnancy  does^  not  differ  es-sentially  from  that  «een  in  non-pregnant 
women,  but,  if  perforation  or  suppuration  takes  place,  the  danger  of  fatal 
p<Titonitis  is  very  nnwh  greater  in  pre^i^iuiney.  The  explanation  of  this  is  that 
the  cecum  an<^l  appendix  arc  forced  frum  tlie  protertetl  recess  in  which  they 
normally  lie,  forward  and  upward  into  the  free  abdominal  cavity.  The  omen- 
tum is  prevented  from  performing  its  usual  wallingHjff  ser\  ice  i>y  the  inter^^t»Q- 
tion  of  the  gravid  uterus,  which  tends  to  keep  it  in  the  left  side  t»f  the  abdomtm. 
The  collection  and  isolation  of  the  inflammatory  products  in  the  pelvis,  which 
is  usual  in  the  ordinary*  case  of  acute  appendicitis,  is  impossible  fluring  preg- 
nancy because*  the  pelvis  is  filknl  with  the  gravid  uterus.  Hence  it  will  be 
seen  that  the  peritoneum  during  pregnancy  is  especially  exposed  to  general 
infection  from  a  suppurating  process  of  the  api>endix. 

Still  more  dangerous  is  an  acute  suppurative  appendicitis  that  occurs  at 
the  time  of  labor,  or  an  appendical  abscess  tliat  by  its  attachment  to  the  uterine 
wall,  precipitates  a  premature  rlclivery.  Here  the  sudtkui  diminution  in  size 
of  the  uterus  and  tlie  general  change  that  takes  place  in  the  position  of  the  ab- 
dominal organs  rends  the  protecting  adhesions*  and  causes  a  discharge  of  pus 
into  the  free  peritoneal  cavity,  a  disaster  which  surgical  ojieration  seldom 
remedies. 

In  sum,  it  may  be  said  that  a  chronic  or  subacute  appendicitis  has  during 
pregnancy  a  preilLsposition  to  liecome  acute,  and  that  if  suppuration  and  abscess 
formation  or  perforation  take  place  the  danger  of  general  peritonitis  is  consider- 
ably increased  by  pregnancy  and  VQty  much  increased  by  labor,  whether  it  be 
at  term  or  premature.  Immediate  removal  of  the  appendix  on  suspicion  of 
infiammation  is,  therefore,  always  advisable  during  i>regnancy.  It  may  be 
said  that  the  operation  is  only  rarely  followed  by  abortion  if  the  appendix  is  in 
the  catarrhal  or  chronic  stage  of  inflammation. 


RELATIONSHIP  OF  GYNECOLOGY  TO  THE  GALL-BLADDER 


Between  disease^s  of  the  pelvis  and  those  of  the  gall-bladder  there  exists  no 
direct  or  indirect  causal  relationship,  excepting  in  the  possible  metastasis  from 
one  region  to  the  other  of  malignant  growths.  There  are»  however,  numerous 
ways  in  which  disturbances  of  the  gall-bladder  require  very  serious  considera- 
tion on  the  part  of  the  gynecologist.  Tn  every  rtuitine  abdominal  examination 
the  gall-bhtdder  must  never  be  overlooked,  especially  when  there  is  any  com- 
plaint of  right-sided  pain  or  of  viigue  symptoms  in  the  upper  abdomen.  During 
an  active  attack  of  adnexal  or  gall-l)hidder  disease  a  differential  diagnosis  is  a 
fiimpie  matter,  but  if  active  pain  is  not  [)resent  at  the  time  of  examination,  and 
the  examiner  must  rely  to  a  great  extent  on  the  story  of  the  patient,  the  dis- 
are  not  infrequently  confounded,  notwithstanding  the  comparative  remote- 
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ness  from  earb  other  of  the  two  regions.  The  tlifficiilty  often  encountered,  even" 
b\-  the  mo8t  experioncecU  in  the  differentiation  of  chronic  disease  of  the  gall- 
bhidder  and  that  of  the  appendix  i.s  familiar  to  everj'  practitioner.  Even  more 
difficult  to  distinguish  from  chronic  affections  of  the  gall-bladder  are  the  con- 
ditions arising?  from  the  olistructing  adhesions  to  which  the  aseentiing  colon 
Ls  no  freciuently  prone. 

The  presence  of  gall-bladcier  changes  associated  with  pelvic  disease  is  very 
often  manifested  by  ^^ague  feelings  of  distres??  of  the  up|K*r  abdomen  of  the  diges- 
tive (character,  which,  as  Clark  emphatically  states,  must  not  in  any  sense  be 
regarded  iis  reflex  symptoms  originating  in  the  pelvic  lesion.  Concomitant 
symptoms  of  this  kind  in  gynecologic  cases  must  be  given  much  weight,  a  large 
percentage  of  them  when  prf)t:>erly  interi^reted  indicating  the  presence  of  gall- 
bladder disejise,  in  contrast  to  alTections  of  the  duodenum  and  pylorus  Avhich  in 
gj^iecologic  practice  are  comparatively  uncommon  (Clark). 

Patients  suffering  from  symptoms  in  the  gall-bladder  region  alone  are  not, 
in  the  strictest  sense,  within  the  sphere  of  gj^necology,  nevertheless  they  very 
frequently  consult  the  gynecologist,  who  is  required  to  make  an  accurate  ab- 
dominal diagnosis. 

Of  chief  importance  to  the  p<  Ivic  surgeon  is  the  discoverj^  of  gall-stones 
during  the  routine  intra-abtiominal  examination  which  should  l>e  made,  when 
feasible,  in  the  course  of  ever>'  pelvic  operation. 

Cases  of  this  kind  may  be  divided  into  two  classes,  those  in  which  the  history 
of  the  patient  gives  more  or  less  evidence  that  the  gall-stones  have  caused  symp- 
toms, and  those  in  which  the  presence  of  the  stones  is  entirely  unexjiected.  In 
the  first  class  of  cases  the  treatment  is  obvious,  namely,  appropriate  surgical 
treatment  of  the  gall-bladder  at  the  time  of  the  j>elvic  operation,  if  the  conditions 
permit  without  undue  danger,  and  if  such  is  not  the  case,  recommendation  to 
the  patient  of  a  second  operation  at  some  later  date. 

In  the  second  class  of  cases  in  which  the  gall-stones  are  incidentally  found 
without  previously  recognized  symptoms  the  question  of  treatment  is  less 
simijle  to  decide,  and  nuraercms  considerations  must  be  taken  into  account, 
most  important  of  which  is  the  patliologic  significance  of  so-called  symptomless 
cholelithiasis.  The  fallacy  once  held  that  a  large  percentage  of  gall-stones  are 
entirely  innocuous  has  of  late  years  l)een  exposed,  especially  liy  the  w^ork  of 
J.  G.  Clarkp  who  in  writing  on  the  subject  has  repeatedly  called  attention  to  the 
fact  that  **in  the  majority  of  cases  of  cholelithiasis  micro-organisms  of  a  more 
or  less  pathogenic  nature  are  found,  and  that  un<ler  these  cirfnmi stances  many 
vague  symptoms,  usually  attributed  to  gastro-intestinal  or  general  consti- 
tutional disturbance r  may  arise  as  the  result  of  toxins  elaborated  about  these 
foreign  bodies  (stones)  in  the  gall-l)la(kier/' 

In  considering  the  patient's  history,  therefore,  with  a  view  tu  the  treatment 
of  incidentally  discovered  gall-stones,  the  absence  of  the  classical  s^-mptoms  of 
gall-stone  attacks  does  not  hy  any  means  indicate  that  the  presence  of  the 
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stones  has  been  symptomless*  Our  present  knowledge  of  cholelithiasis  indi- 
cates that  the  affeetion  .should  always  be  rej^arded  in  a  serious  lipht^  and  that 
the  removal  of  the  stones  is  at  Irvast  desirable.  The  questiim  uf  immediate 
surgieal  interference  during  the  course  of  a  pel  vie  operation  must  1>e  decided 
by  certain  individual  considerations.  The  extra  operation  involves  no  very' 
great  hazard,  as  Clark  estimates  the  mortality  of  cholelithotomy  in  a  large 
series  of  cases  at  2  per  cent.  On  the  other  hand,  in  tlie  type  of  peK^c  opera- 
tions in  which  an  incidental  cholelithotomy  could  l>e  considered,  namely,  those 
excluding  cancer  of  the  uterus  and  severe  p<4vic  inflammation,  the  mortality 
would  be  less  than  1  per  cent.  The  extra  operation  on  the  gall-bladder,  there- 
fore, at  least  doubles  the  risk  of  the  primary  operation  to  which  the  patient 
has  submitted  herself.  This  addetl  risk  to  the  hfe  of  the  patient,  small  though 
it  is,  must  not  Ije  disregarded  by  the  surgeon,  especially  if  the  primar\'  opera- 
tion h:is  been  a  severe  one,  or  if  the  patient  has  expressly  stated  that  she  wislies 
to  undergo  no  extra  risk.  Gall-bladder  surgery  entails  a  greater  danger,  both 
of  postoperative  jineuraonia  and  of  sepsis,  than  do  the  pelvic  operations  in 
conjunction  with  which  the  gall-bladder  operations  may  be  performed;  more- 
over, there  can  be  no  doubt  that  even  a  simple  cholecystotomy  must  be  more 
dangerous  when  done  conjointly  with  another  alxlominal  oj>eration  than  when 
performed  alone.  In  addition  to  the  added  risk  to  life  of  cholecystotomy,  one 
must  also  take  into  account  the  inconvenience  and  possible  loi\g  persistence  of 
drainage  from  a  gall-bladder  wountl,  which  some  patients  resent  who  have  sub- 
mitted themselves  to  a  minor  pelvic  operation.  It  must  Iw  remembered,  too, 
that  gall-stones,  though  usually  harmful  to  the  patient's  health,  are,  neverthe- 
less, in  the  majority  of  cases,  not  fatal. 

In  view  of  all  these  considerations,  we  are  rather  conservative  in  the  matter 
of  operating  at  once  on  gall-stones  ffjund  during  a  pelvic  operation  unless  eon- 
<:litions  are  simple,  and  prefer  in  tlie  greater  numl:>er  of  eases  to  state  the  con- 
dition to  the  patient  during  her  convalescence,  and  to  operate  with  her  con- 
sent at  a  later  date  when  she  has  fully  recovered  from  the  primary  tjperation. 
The  problem  is  greatly  simjilified  by  making  it  a  routine  practice  to  explain  to 
the  patient  before  a  pelvic  operation  certain  complicating  conditions  that  may 
be  encountered  unexpectedly,  and  to  gain  consent  to  do  that  which,  in  the 
mind  <»f  the  surgeon,  will  be  f>f  greatest  liencfit  to  future  health.  Witit  nervous 
or  ignorant  patients  this  must  be  done  with  tact  in  order  not  tt^  give  tliem  un- 
necessary alarm.  With  a  certain  class  of  patients  it  is  advisable  to  have  the 
consent  in  writing. 

The  gall-bladder  should  always  be  examim-d  as  a  routine  measure  during 
pelvic  operations,  excepting  when  it  is  important  to  make  an  incision  t^o  small 
as  not  to  admit  the  hand,  or  when  there  is  sepsis  present.  In  the  latter  case 
the  danger  of  spreading  infection  to  the  upper  portions  of  th<^  peritoneal  cavity 
is  obvious.  Palpation  of  the  galJ-ljladder  from  a  low  median  incision  requires 
accurate  anatomic  knowledge  of  the  upper  abdominal  region  and  expertne^  of 
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touch,  for  it  is  often  difl&cuit  to  differentiate  a  collapsed  gall-bladder  from  a 
loop  of  small  intestine. 

If  gall-stones  are  found,  and  it  is  decided  to  remove  them  at  once,  it  is  a 
temptation  to  perform  the  operation  with  the  left  hand  in  the  abdomen  to 
guide  the  incision  and  to  hold  the  gall-bladder  up  into  the  wound  from  below, 
from  which  position  the  gall-stones  can  be  pressed  out  with  the  greatest  ease. 
This  simple  and  rapid  method  of  doing  the  -operation  is,  however,  fraught  with 
danger,  for  it  is  almost  impossible  to  avoid  soiling  the  fingers  with  bile,  so  that 
when  the  hand  is  withdrawn  from  the  lower  wound  there  is  danger  of  infecting 
the  intervening  peritoneum.  The  safest  method  is  to  complete  the  pelvic 
operation  and  to  apply  an  efficient  protective  dressing  to  the  abdominal  wound. 
The  operation  for  gall-stones  is  then  performed  with  every  preparation  as  if  it 
were  the  initial  operation,  especially  with  regard  to  the  position  of  the  patient, 
which  is  important,  for  it  is  not  possible  to  foretell  the  extent  of  the  operation 
until  the  gall-bladder  is  exposed.  The  type  of  operation  must  be  determined 
by  the  surgical  judgment  of  the  operator.  In  the  simplest  cases  the  so-called 
"ideal  operation"  of  removing  the  stones  and  closing  both  the  wound  in  the 
gall-bladder  and  that  of  the  abdomen  involves  some  risks.  A  safer  method 
of  treating  the  very  simple  cases  is  to  close  the  gall-bladder,  but  to  leave  through 
the  abdominal  wound  a  small  cigarette  drain.  The  classic  and  safe  method 
in  the  average  uncomplicated  case  is  to  drain  the  gall-bladder,  the  wound  from 
which  should,  under  right  conditions,  close  in  two  or  three  weeks,  but  unfor- 
tunately the  period  of  closure  is  frequently  considerably  longer  than  this.  When 
complications  are  present,  cholecystectomy  is  the  operation  of  choice,  indications 
for  which  are  changes  in  the  wall  of  the  gall-bladder,  by  which  it  has  become 
thick  and  indurated,  or  thin  and  distended,  or  by  which  the  mucosa  has  under- 
gone ulcerative  and  inflammatory  processes.  Chronic  inflammation  of  the 
mucous  membrane  is  manifested  by  the  well-known  "strawberry  mottling" 
appearance.  Adhesions  al)out  the  gall-bladder  and  stricture  of  the  cystic 
duct  are  other  indications  for  cholecystectomy.  A  discussion  of  the  more 
serious  complications  of  the  hepatic  and  common  ducts  does  not  properly  come 
within  the  sphere  of  tliis  book. 

RELATIONSHIP    OF    GYNECOLOGY    TO    THE    PERITONEUM    AND 

OMENTUM^ 

A  knowledge  of  the  physiology  and  pathology  of  the  peritoneum  is  of  ex- 
treme importance,  for  not  only  is  a  large  part  of  the  symptomatology  of  pelvic 
disease  referable  to  affections  of  the  peritoneum,  but  it  is  on  its  natural  plastic 
properties  that  the  surgeon  depends  for  some  of  his  reconstructive  operations. 

The  free  surface  of  the  peritoneum  consists  of  a  single  layer  of  flat  polygonal 
epithelial  cells,  filled  with  a  fine  granular  protoplasm.     These  cells  are  held 

*  Chief  authority,  Fromme. 
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together  by  delicate  fibrils,  which,  by  their  elastieityj  allow  the  peritoneal  layer 
to  adapt  itself  continuaUy  to  the  changes  in  size  of  the  hollow  organs  which  it 
encompasses. 

Between  the  epithelial  cells  are  numerous  small  openinja^  or  stomata  through 
which  the  bTQph-vessels  empty  into  the  peritonjeal  cavity.  Each  small  open- 
ing is  surrounded  by  epithelial  cells  arranp;ed  in  a  somewiiat  concentric  order, 
the  power  of  contraction  of  which  probably  controls  the  size  of  the  stoma. 

Under  the  surface  epithelium  lies  the  subserosa,  w^hich  consists  of  bundles 
of  connective  tissue,  elastic  fil>ers,  and  fat.  In  this  tissue  runs  a  rich  network 
of  conimunicating  lymph- vessels,  besides  blood-vessels  and  ner^'CS.  The  lymph- 
vessels  of  the  pc^ritoneal  and  pleural  canities  communicate  by  perforating  the 
diaphragm. 

The  ncrv^os  of  the  peritoneum  lie  in  the  subserous  layer  and  are  not  particu- 
larly numerous.  It  has  Unm  shown  tliat  the  parietal  peritoneum  is  much  more 
sensitive  than  that  covering  the  viscera,  due  to  the  communication  which  its 
serosii  has  with  the  interr'ostab  lumbar,  and  sacrai  ner\'es.  Between  the  muscu- 
lar layers  of  the  intesrines  there  runs  a  rich  netwT>rk  of  sympathetic  nerves,  mth 
many  microscopic  ganglia,  the  soH-alled  'VAuerbach^s  [ilexus/'  wliich  plays  a 
very  important  part  in  the  intestinal  paralysis  of  peritonitis,  ileus,  etc.  Under 
normal  cfinditions  the  j>roduction  and  absorption  of  fluid  is  so  regulated  that 
the  peritoneal  surface  is  kept  sufficiently  moist  to  provide  for  perfect  lubrication 
for  the  movements  of  the  various  organs,  but  under  pathologic  conditions  the 
power  of  the  peritoneum,  l)oth  for  production  of  fluid  and  its  absorption,  is 
enormous. 

The  surface  of  the  peritoneum  is  very  great  and  is  said  to  equal  that  of  the 
outside  of  the  !K)dy.  This  gre^t  extent  of  absorbing  surface  is  of  advantage  m 
taking  care  of  the  products  of  mild  infections,  such  as  frequently  ensue  after 
operation,  but  is  a  source  of  tlauger  when  the  infection  spreads  over  a  large  pail 
of  the  area,  in  w'hich  case  so  much  toxic  material  is  absorbed  that  the  resisting 
power  of  the  individual  is  overcome.  To  counteract  the  tendency  of  infec- 
tions to  spread  over  the  entire  abdominal  ca\nty  is  the  anatomic  arrangement 
by  which  the  cavity  is  divide*l  into  numerous  sacs,  which,  though  communi- 
cating with  each  other  normally,  are,  when  infected,  readily  isolated  by  adhe- 
sions. The  isolation  and  exclusion  of  these  various  s^ics  or  pockets  of  which 
the  true  pelvis  is  the  most  notable  example  is  greatly  facilitated  by  the  great 
omentum  and  the  movable  portions  of  the  colon,  (^specially  by  the  sigmoid 
flexure,  less  often  by  coils  of  the  small  intestine. 

The  omentum  is  of  inestimable  benefit  in  the  walling  off  and  local iKation 
of  infection.  On  account  of  its  lengtli  and  mcjbility  it  is  able  ordinarily  Ut  reach 
any  portion  of  the  abdominal  cavity,  and  in  most  eases  of  localized  peritoneal 
infection  the  omentum  will  Ije  found  doing  a  large  share  of  protective  duty. 
Its  adhesive  power  is  enhanced  by  its  endowment  with  four  peritoneal  layers— 
two  on  the  outer  surfaces  and  two  tow^ard  the  omental  bursa.     The  omentum 


182 


GYNECOLO< 


is,  therefore^  exceedinjaily  well  supplied  with  bl<wd-  and  lymph- vessels,  and  can 
furnish  u  greater  amount  of  serum  tmd  phagoc>'les  than  can  the  rest  of  the 
pf^ritoneum.  Thus  it  is  an  important  proleetive  organ  against  infection,  as 
has  been  proved  by  experimentation,  in  which  it  has  lx»en  shown  that  animals 
from  whom  the  omentum  ha.s  been  radically  removed  are  much  less  resistant  to 
peritoneal  infection  than  are  normal  control  animals. 

The  omentum  besides  its  protective  power  also  has  a  correspontling:  absorb- 
ing power,  greater  than  that  of  the  rest  of  the  peritoneal  cavity.  In  addition 
to  this,  it  has  the  astonishing  ability  to  fasten  itself  to  organs  that  have  been 
bereft  of  their  circulation,  estabh.sh  a  new  communication  of  blood-vessels,  and 
thus  nourish  the  organ  or  prevent  its  being  infected.  A  good  example  of  this 
is  the  way  in  which  parasitic  fibroids  that'  become  detached  from  the  wall  of 
the  uterus  are  nourished  and  kept  alive  b}^  the  protecting  care  of  the  omentum. 

The  omentum  is  also  of  great  use  in  surgical  operations  for  the  plastic  cover- 
ing up  of  defects  in  tissues,  such  as  extensive  denudations  aft^r  the  removal 
of  adhesions.  It  has  l>cen  shown  by  experimentation  that  when  a  piece  of 
omentum  is  transplanted  to  a  denuded  surface  a  communication  of  blood-vessels 
between  the  two  takes  place  on  the  second  day. 

Anotlier  very  important  si*r'\'ice  that  the  omentum  pc^rforms  is  its  capacity 
to  slip  int-o  defects  of  the  alKlondnaJ  wall  and  tlius  fwevent  the  entrance  of  the 
intestine.  In  most  ventral  hernias  it  is  most  etTective  in  preventing  involve- 
ment and  injurj^  of  the  bowel.  In  inguinal  hernias  the  same  is  true  whenever 
the  omentum  is  long  enough  to  reach  the  opening.  In  pc^netrating  %voun<ls  of 
the  i>eritoneum  the  omentum  by  its  extraordinary  mobility  ajid  lability  often 
enters  the  wound  first  and  prevents  the  prolapse  of  the  intestine. 

The  peritoneum  has  a  special  protective  characteristic  in  that  it  is  not 
easily  penetrated  by  external  infection.  HubjMi^ritoneal  abscesses,  such  as  occur 
in  abdonuual  wounds  or  in  the  parametrium,  do  not  often  extend  into  the 
peritoneal  cavity.  This  is  partly  due  to  the  fact  that  it  fxjsaesses  a  remark- 
able [lower  of  elasticity  and  ofTers  little  resistance  to  tlie  pressure  of  the  aliscess. 
The  fjcritoneum  also  has  an  unusual  reparative  |K>wer  of  its  epithelium,  denuded 
surfaces  being  rapidly  covered  by  new4y  grown  cells. 

Transudation  and  Resorption.^ As  has  been  said,  there  exists  between 
the  contiguous  peritoneal  surfaces  only  a  capillary-  layer  of  free  fluid  which  is 
just  enough  to  keep  the  surfaces  well  lubricated.  Hiis  tluid  is  continually  being 
renewed  and  absorbed  by  the  subserous  circulatorj^  apparatus  already  described. 
When,  however,  there  is  any  irritation  of  the  f}eritoneum  an  increased  amount 
of  the  fluid  issues  in  the  form  of  a  serous  exudate.  The  epithelial  cells  become 
swollen  and  cloudy.  A  fatty  granular  degeneration  takes  place  in  the  proto- 
plasm, and  there  f*»llows  in  places  a  destruclioti  and  denvd€Uion  of  the  epithelium. 

After  the  partial  destruction  of  the  surface  epithelium  the  same  irritat- 
ing influence  also  injures  the  walls  of  the  underlying  capillaries,  thereby  create 
ing  a  greater  permeability  for  the  passage  of  the  exudate  and  a  chemical  change 
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in  the  constituents  of  the  blood.  Together  with  the  exudate,  there  takes  place 
an  outward  wandering  of  ieukoe>^es  by  diapedis.  Fibrin  coagulation  takes 
place  in  the  exudate.  The  exuiiate  probably  has  little  bactericidal  action,  but 
its  function  is  probably  to  dilute  the  injurious  toxins  of  the  irritant,  and,  still 
more  important,  to  pour  into  the  peritoneal  cavity  a  rich  supply  of  leukocytes* 

Absorption  of  fluid  material  in  the  peritoneal  cavity  is  carried  out  by  the 
subserous  bloc^d  and  lymph  capillaries.  If  the  absorbed  material  is  toxic,  itx«i 
influence  then  is  met  by  the  general  resisting  power  of  the  body,  which  is  suffi- 
cient to  neutralize  a  moderate  amount  of  absorption.  If,  however,  the  toxins 
absorbed  are  too  great  in  amount  or  imy  virulent  for  the  general  resistance  to 
withstand,  the  intli\idual  succumbs.  The  combat  against  bacterial  infection 
is  also  carried  on  by  the  phagocjlic  power  of  the  leukocytes  contained  in  the 
exudate. 

Adhesions. — From  the  standpoint  of  the  gjTiecologist  the  most  important 
reaction  that  takes  place  from  peritoneal  irritation  from  whatever  cause  is  the 
formation  of  protective  adhesions.  Adhesions  are  the  result  primarily  of 
injury  lo  and  deslrtatkm  of  the  epUhelial  layer  of  two  contiguous  surfaces.  When 
the  serous  surfaces  are  ttenuded  the  connective-tissue  subserous  layers  become 
united  by  fine  strands  of  fibrin  into  which  stream  wandering  cells  (fibroblasts), 
so  that  eventually  a  true  coimective-tissue  union  is  created.  Adhesions  com- 
petent to  withstand  the  pressure  of  fluid  and  prevent  the  spread  of  infect itrn 
may  form  within  a  few  hours.  In  the  early  stages  adhesions  are  filmy  and 
easily  broken  up  by  the  hand,  but  as  time  goes  on  they  Ix^come  more  organized 
and  denser  and  gradually  contract  in  the  manner  of  scar  tissue.  The  eventual 
character  and  fate  of  adhesions  tiepc^nds  somewhat  on  the  nature  of  the  cause 
which  originally  produced  them. 

Thus,  we  see  that  whatever  produces  a  destruction  of  the  peritoneal  epi- 
thelium causes  also  the  formation  of  adhesions. 

The  surface  epitheUum  of  the  peritoneum  may  be  destroyed  (1)  by  bac- 
terial infection;  (2)  by  chemical  injury;  (3)  by  mechanical  insults,  and  (4)  by 
surface  necrosis  due  to  local  interference  of  the  blood  supply.  These  may, 
therefore,  be  regarded  as  the  four  chief  causes  of  peritonenl  adhesions, 

(1)  Baden fd  PentaniiU.— From  the  standpoint  of  gynecology  we  are  inter- 
ested principally  in  those  fi>rms  of  peritonitis  which  are  confined  chiefly  to  the 
pelvis,  and  of  these  the  most  inifMjrtimt  is  that  which  results  from  gonorrhea. 
Gonorrheal  pt*ritonitis  ascends  from  a  primary  infection  of  the  external  genitab 
and  extends  through  the  tulms  to  the  |7elvic  peritoneum.  In  the  great  majority 
of  ca.se8  the  infiammatory  process  is  confined  to  the  posterior  half  of  the  pelvis, 
and  it  is  in  this  region,  therefore,  that  we  find  thc^  principal  atlhesious.  The 
surface  of  the  tuix's  and  ovaries  is  the  first  to  be  affected,  so  that  the  earliest 
adhesions  form  between  them  and  the  posterior  aspect  of  the  broafi  ligament 
against  wliich  they  naturally  rest.  If  the  disease  progresses  adhesions  form, 
uniting  the  posterior  surfaces  of  the  adnexa  and  uterus  with  the  rectum  and 
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sigmoid  or  other  portion  of  bowel  that  may  have  prolapsed  into  the  true  pelvis. 
The  eontraetion  of  the  adhesions  draws  the  pelvic  organs  baekward  and  down- 
ward deep  into  the  posterior  and  lateral  culdesacs.  The  disease  is  localized 
in  the  pelvis  partly  by  gravity  and  partly  by  the  protecting  services  of  the 
great  omentum  and  the  sigmoid  flexure,  whieh,  as  a  rule,  prevent  the  infection 
from  spreading  above  the  brim  of  the  pc^lvis.  Adhesions  from  gonorrheal  peri- 
tonitis have  little  tendency  to  become  absorbed,  but  rather  grow  denser  and 
tougher  with  time.  They  are  ako  notable  for  their  contractile  power  and  result 
in  serious  displacements  of  organs. 

Infection  of  the  [lelvic  organs  by  puerf>eral  sepsis  results  in  fewer  adhe- 
sions than  does  that  from  gonorrhea,  and  for  that  reason  it  is  less  likely  to  be 
confined  to  the  pelvis,  and  much  more  frequently  extends  to  the  general  ab- 
dominal cavity,  causing  a  diffuse  peritonitis  and  death.  Such  cases  are  usually 
due  to  the  streptococcus,  the  virulence  of  which  is  so  great  that  time  is  not 
given  to  the  plastic  apparatus  of  the  peritoneum  t«  form  protective  adhesions 
lief  ore  a  fatal  dose  of  toxins  is  absorbed. 

Other  orgiinisms  than  the  streptococcus  may  infect  the  pelvic  organs  from 
puerperal  sepsis,  chief  among  these  being  the  staphylococcus  group, 

A  third  comuion  form  i>f  adhesions  from  bacteria!  peritonitis  is  that  which 
is  produced  by  tuberculosis,  the  invasion  of  which  takes  place  either  by  con- 
tinuation from  a  general  abtlominal  peritonitis  or  through  the  blood-current 
from  some  distant  focus,  usually  in  the  lungs  or  lymph-glands.  The  adhesions 
resulting  from  tulnTculosis  me  often  extremely  dense  and  vascular,  so  that  it 
may  Ix*  impossilile  to  separate  them  without  causing  serious  damage  to  the 
organs  which  they  involve,  Tuherc-ular  adhesions,  even  the  most  resistant, 
have  the  ix'culiarity  of  often  being  completely  absorbed,  a  characteristic  which 
is  not  seen  in  adhesions  due  to  gonorrhea. 

(2)  Adhesions  due  to  ckefnical  injury  are  comparatively  uncommon.  The 
irritation  and  adhesions  from  bile  spilled  in  the  peritoneal  ca\'ity  is  an  example 
of  this,  as  proved  by  the  results  of  injecting  sterile  bile  into  the  abdomens  of 
animals,  Anotlier  example  is  the  atthesive  i>eritoneal  irritation  seen  in  pc^sudo- 
myxoma  peritonei.  Doubtless  the  adhesions  from  uninfected  bloodH*lot^  in 
the  ix*l\is,  such  as  sometimes  result  from  tubal  ntxjrtion,  have  their  origin  in 
the  chemical  irritation  of  the  disintegrating  l)luod.  An  excellent  example  of 
chemical  injury  Ls  the  pt^ritoneal  adhesions,  which  occur  after  oil  has  been  left 
in  the  alxiomen  under  the  mistaken  idea  that  oil  will  prevent  adhesions. 

(3)  Adhe.vofiH  due  to  mechnnica!  itijuri/  are  the  result  of  a  mechanical  de- 
struction of  the  peritoneal  epithelium,  by  which  two  damaged  contiguous  sur- 
face become  united  in  the  manner  described  above.  As  a  pathologic  lesion 
this  is  most  commonly  seen  in  some  of  the  adhesions  that  form  (Ui  large  tumors, 
where  the  destruction  of  the  peritoneal  epithelium  is  due  to  pressure  necrosis. 

Traumatic  adhesions  resulting  from  injuries  to  the  peritoneum  during  surgi- 
cal  operations  are  included  in  this  group,  though  it  is  not  always  possible  to 
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whether  certain  postopprativp  adhcvsions  result  from  trauma  or  from 
mild  sepsis.  There  is  no  floulit  that  the  leaving  of  raw  surfaces  or  ra^jEjed  wound 
edge5  is  usually  followed  by  adhesions.  Clumsy  protruding;  catgut  knot.s  may 
also  be  followed  by  the  same  result.  Other  traumatic  causes  of  adhesions  are 
rough  handling  of  the  intestines,  improjMM"  use  of  dry  gauze  and  abdominal 
retractors^  too  lonp:  exfwsure  to  the  drying  influeace  of  the  air^  etc. 

One  of  the  most  important  matters  in  the  consideration  of  traumatic  adhe- 
sions is  the  artificial  creation  of  them  for  the  purpose  of  making  new  ligamentous 
Bupporti?  for  prolapsed  organs.  Here  the  knowledge  of  the  phyyiologie  process 
W  adhesion  formation  is  cjf  great  practical  value  to  the  surgeon,  for  without  an 
appreciation  of  this  process  many  of  his  reconstructive  operations  are  Bure  to 
result  in  failure. 

We  know  that  the  approximation  of  two  epithehal  surfaces  will  not  result 

in  adherence  unless  the  surfaces  are  first  denudeti  or  destroyed.     This  is  a-s  true 

rf  the  peritoneum  as  it  is  of  the  skin  or  of  mucous  membrane.      If,  therefore, 

it  is  desired  to  create  a  jjermancnt  ligamentous  attachment  between  two  peri- 

toneal  surfaces,  one  must  be  sure  to  destroy  the  epithelium  of  both  surfaces  over 

^kthe  area  of  desired  adhesion.     The  contiguous  serous  surfaces  may  be  denuded 

^Bor  scarified  or  destroyed  by  the  pressure  of  a  very  tight  knot. 

H       The  most  common  practical  application  of  this  principle  is  in  i>erfonning 

^^he  operation  for  ventral  fixation  or  suspension.     The  old-fashioned  method  of 

doing  this  operation  was  to  place  several  stitches  through  the  posterior  wall  of  the 

uterus  and  the  abdominal  wall,  and  to  scarify  or  flenude  the  opposing  peritoneal 

•surfaces.  This  result^^d  in  an  extensive  adhesion,  which  bound  the  uterus  so 
closely  to  the  abdominal  wall  its  to  immoljilize  it  completely  and  lead  to  serious 
danger  in  later  childljirth.  The  so-called  "ventrosuspension  oix^ration''  was  done 
by  uniting  the  peritoneal  surfaces  by  a  tight  tie.  A  frequent  result  of  this 
o|^x>ration  was  a  cumplete  healing  of  the  peritoneum  without  the  formation  of 
an  adhesion,  or  the  adhesion  might  be  very  slight^  so  that  the  drag  of  the  uterus 
drew  the  abdominal  i^eritoneum  out  into  a  long  filament,  causing  danger  of 
entangling  the  !x>wel  in  an  obstruction. 

The  success  of  the  Gilliara  type  of  operation  depends  eventually  on  the  adhe- 
sions which  form  between  the  round  ligaments  and  the  peritoneum  at  the  point 
of  penetration. 

The  success  of  Olshaiisen's  operation  is  dependent  on  tying  the  suture 
attaching  the  round  ligament  to  the  abdominal  wall  so  tightly  that  the  peritoneal 

•epithelium  included  in  th<"  knot  will  be  <!estroyed.  If  the  tie  is  too  loosely  made, 
as  is  done  by  the  use  of  catgut  f>r  animal  tendon,  there  is  danger  of  not  creating 
a  permanent  connective-tissue  ligamentous  adhesion, 

(4)  Adhemm).s  Due  to  Surface  Necrosifi. — This  form  of  adhesions  is  best 
illustrated  by  the  atlherence  of  tumors  with  twisted  pedi(*les  to  the  peritoneal 
surface  of  surrounding  organs.  In  this  cast*  interference  of  the  blood-supph^  to 
the  serous  surface  of  the  tumor  is  caused  by  torsion  of  the  pedicle^  with  eonse- 
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quent  destruction  and  necrosis  oi  the  endothelial  cells.    The  same  result  may 
follow  interference  of  the  circulation  of  the  peritoneum  from  any  other  cause. 

The  possibility  of  adhesion  formation  from  transmigration  of  micro-organ- 
isms through  the  intestinal  wall  as  a  result  of  stasis  is  discussed  in  the  section 
on  Intestinal  Adhesive  Bands  {q.  v,). 

RELATIONSHIP  OF  GYNECOLOGY  TO  THE  BONES  AND  JOINTS 

Between  the  pelvic  organs  and  diseases  of  the  bones  and  joints  there  is 
from  the  gynecologic  standpoint  no  frequent  direct  relationship,  if  we  exclude 
the  influence  of  deformed  pelves  on  childbirth,  a  subject  which  does  not  come 
within  the  sphere  of  this  book. 

It  seems  to  be  well  established  that  osteomalacia  is  to  a  certain  extent 
dependent  on  abnormal  ovarian  secretion,  as  is  shown  by  the  marked  improve- 
ment in  the  disease  following  the  operation  of  castration.  Fehling,  who  dis- 
covered the  relationship  of  osteomalacia  to  the  ovaries,  noted  that  women  with 
osteomalacia  exhibit  a  fertility  that  is  double  the  normal.  This  disease  is  also 
shown  to  be  much  more  common  in  woman  than  in  man. 

The  effect  of  the  ovarian  secretion  in  the  development  of  the  skeleton  has 
already  been  described  on  page  51  in  discussing  the  effect  of  early  castration. 

If  enteroptosis  and  nephroptosis  be  included  in  gynecology,  the  causal  rela- 
tionship between  these  conditions  and  the  body  form  is  of  immense  importance, 
as  is  pointed  out  in  the  sections  devoted  to  those  subjects. 

The  gynecologist  is  continually  being  consulted  by  patients  who  refer  their 
bodily  pains  to  disturbances  of  their  pelvic  organs,  whereas,  in  reality,  they  are 
due  to  some  orthopedic  affection.  This  is  pre-eminently  true  of  patients  who 
suffer  with  backache.  The  backache  resulting  from  sacro-iliac  strain  is  some- 
times very  like  that  from  retroflexion,  both  in  character  and  position,  and  can 
with  difficulty  be  differentiated  from  it.  The  same  is  true  of  muscular  strains  in- 
volving the  sacral  and  lower  lumbar  region.  Backache  above  the  lower  lumbar 
and  sacral  region  is  never  pelvic  in  origin,  yet  the  idea  that  uterine  displace- 
ments cause  all  forms  of  backache  is  so  prevalent  that  patients  are  very  prone 
to  ascribe  pain  at  any  segment  of  the  spinal  column  to  pelvic  trouble.  The  same 
is  true  of  patients  with  foot  strain,  whose  chief  symptoms  are  felt  in  the  back 
or  thighs.  The  gynecologist  must,  therefore,  be  continually  on  the  lookout  for 
these  cases,  and  to  avoid  needless  treatment  and  operations  where  the  sym- 
toms  are  in  reality  from  some  orthopedic  origin. 

The  postoperative  treatment  of  gynecologic  patients  often  requires  an 
appreciation  of  orthopedic  principles,  especially  in  providing  proper  abdominal 
supports.  Patients  with  incorrect  body-form  require  the  "remodeling"  of 
the  orthopedist,  especially  after  operations  for  ptosis  and  abdominal  hernia. 
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RELATIONSHIP  OF  GYKECOLOGY  TO  ACUTE  INFECTIOUS  DISEASES 

Acute  infectious  diseawot^,  outside  of  pregnancy  and  the  puerperium,  affect 
the  genital  system  only  occa.si<jually.  The  most  common  complication  follow- 
ing these  diseases  is  an  acute  septic  vaginitis,  which  may  extend  to  the  cervix 
and  uterine  mucosa.  This  occurs  mostly  in  children  and  may  follow  typhoid, 
cholera,  pneumonia,  variola,  meiLsles,  scarlatinii,  and  influenza.  The  vagini- 
tis is  often  very  severe,  and  may  terminate  in  gangrene  antl  sloughing  of  the 
entire  canal.  These  severe  inti'immations  may  result  in  plastic  adhesions  of  the 
vaginal  surfaces,  causing  a  partial  or  complete  atresia.  The  va^nitis  and  plastic 
union  of  the  walls  may  take  place  without  attracting  attention  to  the  local  dis- 
ease, so  that  nothing  may  be  known  of  its  existence  until  delayed  puberty  with 
symptoms  of  obstructed  menses  make  the  condition  evident.  Many  cases  of 
atresia  formerly  thought  to  be  congenital  or  the  probable  result  of  accidental 
gonorrheal  infection  are  doubtless  traceable  to  one  of  the  acute  infectious  dis- 
ea^ses  contracted  in  childhocKl. 

The  cause  of  infection  of  the  vagina  is  not  always  clear,  as  the  specific 
organisms  of  the  primar>^  constitutional  <lisease  cannot  usually  l>e  demon- 
strated in  the  vaginal  secretions.  It  is  probable  that  the  resistance  of  the 
individual  is  so  reduced  that  the  vagina  no  longer  exerts  its  normal  bactericidal 
action,  and  the  flora  of  the  vulva  find  in  the  vagina  a  favorable  seat  for  ascend- 
ing infection.  The  organisms  fountl  in  the  vaginal  discharge  are  usually  of  the 
streptococcus^  staphylococcus,  and  colon  bacillus  varieties. 

Occasionally^  though  not  often,  the  tubes  may  Ih:^  infected  by  the  specific 
organisms  of  acut<*  infectious  disciu^e,  ni>tably  typhoid,  pneumonia,  and  in- 
fluenza. It  is  probable  that  the  organisms  in  such  cases  reach  the  tuljies  through 
the  circulation. 

Disturbances  of  menstruation  are  very  common  during  the  attack  of  infec- 
tious disease,  the  irregularity  con.sisting  of  too  frequent  and  profuse  flow.  After 
typhoid  there  is  apt  to  be  a  period  of  amenorrhea  and  atrophy  for  a  few  months. 

During  typhoid  fever  there  may  be  a  selective  destruction  of  the  primordial 
and  Graafian  follicles  of  the  ovary,  a  process  \vhieh  may  be  so  extensive  as  to 
result  in  the  death  of  all  the  follicles,  with  consequent  atrophy  of  the  ovaries, 
amenorrhea,  ami  sterihty  fStolz).  Whether  this  effect  on  the  parenchyma 
of  the  ovary  is  the  result  of  the  typhoid  bacillus  circulating  in  the  blootl,  or 
whether  it  is  accomplished  by  a  toxin,  is  not  known. 

Diphtheria  may  occur  secondarily  or  primarily  in  the  vagina.  It  produces 
ulceration  and  possible  gangrenous  slcjughing.  with  idtimate  atresia. 

Influenza  affects  the  genital  organs  in  a  considerable  percentage  of  cases, 
chiefly  in  the  way  of  causing  irregular  menses.  Menstruation  is  often  brought 
on  at  the  beginning  of  the  attack,  even  in  individuals  who  have  had  long-stand- 
ing amenorrhea.  The  menstrual  disturbance  may  apf>ear  as  a  menorrhagia, 
but  ver>'  frequently  ae  a  metrorrhagia.    The  uterus  in  these  cases  is  found  to  be 
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touch,  for  it  is  often  difficult  to  differentiate  a  collapsed  gall-bladder  from  a 
loop  of  small  intestine. 

If  gall-stones  are  found,  and  it  is  decided  to  remove  them  at  once,  it  is  a 
temptation  to  perform  the  operation  with  the  left  hand  in  the  abdomen  to 
guide  the  incision  and  to  hold  the  gall-bladder  up  into  the  woimd  from  below, 
from  which  position  the  gall-stones  can  be  pressed  out  with  the  greatest  ease. 
This  simple  and  rapid  method  of  doing  the  x)peration  is,  however,  fraught  with 
danger,  for  it  is  almost  impossible  to  avoid  soiling  the  fingers  with  bile,  so  that 
when  the  hand  is  withdrawn  from  the  lower  wound  there  is  danger  of  infecting 
the  intervening  peritoneum.  The  safest  method  is  to  complete  the  pelvic 
operation  and  to  apply  an  efficient  protective  dressing  to  the  abdominal  wound. 
The  operation  for  gall-stones  is  then  performed  with  every  preparation  aa  if  it 
were  the  initial  operation,  especially  with  regard  to  the  position  of  the  patient, 
which  is  important,  for  it  is  not  possible  to  foretell  the  extent  of  the  operation 
until  the  gall-bladder  is  exposed.  The  type  of  operation  must  be  determined 
by  the  surgical  judgment  of  the  operator.  In  the  simplest  cases  the  so-called 
"ideal  operation"  of  removing  the  stones  and  closing  both  the  wojind  in  the 
gall-bladder  and  that  of  the  abdomen  involves  some  risks.  A  safer  method 
of  treating  the  very  simple  cases  is  to  close  the  gall-bladder,  but  to  leave  through 
the  abdominal  wound  a  small  cigarette  drain.  The  classic  and  safe  method 
in  the  average  uncomplicated  case  is  to  drain  the  gall-bladder,  the  wound  from 
which  should,  under  right  conditions,  close  in  two  or  three  weeks,  but  unfor- 
tunately the  period  of  closure  is  frequently  considerably  longer  than  this.  When 
complications  are  present,  cholecystectomy  is  the  operation  of  choice,  indications 
for  which  are  changes  in  the  wall  of  the  gall-bladder,  by  which  it  has  become 
thick  and  indurated,  or  thin  and  distended,  or  by  which  the  mucosa  has  under- 
gone ulcerative  and  inflammatory  processes.  Chronic  inflammation  of  the 
mucous  membrane  is  manifested  by  the  well-known  "strawberry  mottling" 
appearance.  Adhesions  about  the  gall-bladder  and  stricture  of  the  c)rstic 
duct  arc  other  indications  for  cholecystectomy.  A  discussion  of  the  more 
serious  complications  of  the  hepatic  and  common  ducts  does  not  properly  come 
within  the  sphere  of  tliis  book. 

RELATIONSHIP    OF    GYNECOLOGY    TO    THE    PERITONEUM    AND 

OMENTUM^ 

A  knowledge  of  the  physiology  and  pathology  of  the  peritoneum  is  of  ex- 
treme importance,  for  not  only  is  a  large  part  of  the  symptomatology  of  pelvic 
disease  referable  to  affections  of  the  peritoneum,  but  it  is  on  its  natural  plastic 
properties  that  the  surgeon  depends  for  some  of  his  reconstructive  operations. 

The  free  surface  of  the  peritoneum  consists  of  a  single  layer  of  flat  polygonal 
epithelial  cells,  filled  with  a  fine  granular  protoplasm.     These  cells  are  held 

*  Chief  authority,  Frornme. 
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together  by  delicate  fibrils,  which,  by  their  elasticity,  allow  the  peritoneal  layer 
to  adapt  itself  continually  to  the  changes  in  size  of  the  hollow  organs  which  it 
encompasses* 

Between  the  epithelial  cells  are  numerous  small  openings  or  stomata  through 
which  tiie  lymph-vessels  empty  into  the  peritoneal  cavity.  Each  small  open- 
ing is  surrountletl  by  epithelial  cells  arranged  in  a  somewhat  concentric  order, 
the  power  of  contraction  of  which  prubal)ly  controls?  the  size  of  the  stoma. 

Under  the  surface  epithelium  hes  the  subserosa,  which  consists  of  bmidles 
of  connective  tissue,  elastic  fibers,  and  fat.  In  this  tissue  runs  a  rich  network 
of  communicating  lymph-vessels,  besides  blood- vess<?ls  and  nerves.  The  lymph- 
vessels  of  the  peritoneal  and  pleural  cavities  communicate  by  perforating  the 
diaphragm. 

The  ner\^es  of  the  peritoneum  lie  in  the  subserous  layer  and  are  not  particu- 
larb'  numerous.  It  has  been  shown  that  the  parietal  ixTitoncmm  is  niuch  more 
sensitive  than  that  covering  the  %iscera,  due  to  the  communication  which  its 
serosal  has  with  the  intercostah  lumbar,  and  sacral  nerves.  Between  the  muscu- 
lar laj^ers  4>f  the  iritt^tines  then^  runs  a  rich  network  of  sym[3athetic  nerves,  with 
many  microscopic  gangiia,  the  so-called  *'Auerl>ach*s  plexus/'  which  plays  a 
ver>'  important  part  in  the  intestinal  paralysis  of  peritonitis,  ileus,  etc.  Under 
normal  conditions  the  production  and  al)sorption  of  fluid  is  so  regulated  that 
the  peritoneal  surface  is  kept  sufficiently  moist  to  provide  for  pt^rfect  iul>rication 
for  the  movements  of  the  various  organs,  but  under  pathologic  conditions  the 
power  of  the  peritoneum,  both  for  production  of  fluid  and  its  absorption,  is 
enormous. 

The  surface  of  the  peritoneum  is  very  great  and  is  said  to  equal  that  of  the 
outride  of  the  body.  This  great  extent  of  absorbing  surface  is  of  advantage  in 
taking  care  of  the  products  of  miht  infections,  such  as  frequc^ntly  ensue  after 
operation,  but  is  a  source  of  danger  when  the  infection  spreads  over  a  large  part 
of  the  area,  in  which  case  so  much  toxic  material  is  absorbed  that  the  resisting 
power  of  the  individual  is  overcome.  To  counteract  the  tendency  of  infec- 
tions to  spread  over  the  entire  abdominal  cavity  is  the  anatomic  arrangement 
by  which  the  cavity  is  divifierl  into  numerous  sacs,  which,  though  communi- 
cating 'with  each  other  normally,  are,  when  infected,  readily  isolated  by  adhe- 
sions; The  isolation  and  exchision  of  these  various  sacs  or  pockets  of  which 
the  true  pelvis  is  the  most  notable  example  is  greatly  facilitated  by  the  gn^at 
omentum  and  the  movable  portions  of  the  colon,  especially  by  the  sigmoid 
flexure,  less  often  by  coils  of  the  small  intestine. 

The  omentum  is  of  inestimable  benefit  in  the  walling  off  and  kx-alization 
of  infection.  On  account  t»f  its  length  luid  niuhility  it  is  able  ordinarily  to  reach 
any  portion  of  the  abdominal  cavity,  and  in  most  cases  of  localized  peritoneal 
infection  the  omentum  will  l)e  found  doing  a  large  share  of  protective  duty. 
Its  adhesi\e  power  is  enhanced  by  its  endowment  with  four  fieritoneal  layen^ — 
two  OD  the  outer  surfaces  and  two  toward  the  omental  bursa.     The  omentum 
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Ptosis  of  the  transverse  colon  may  take  place  entirely  independently  of 
the  ascending  colon,  and  is  termed /'mid-line  ptosis"  by  Coffey,  who  advanoes 
the  following  theory  for  its  occurrence. 

Between  the  hepatic  and  splenic  attachments  the  colon  has  no  parietal 
support.  Nature  has  attempted  to  make  up  for  this  by  fusion  of  the  inner 
surfaces  of  the  leaves  of  the  omental  bursa.  As  a  result  of  this  fusion  the 
gastrocolic  omentum  is  formed,  which  acts  to  suspend  the  colon  from  the  lower 
border  of  the  stomach.  If  the  omental  bursa  fails  to  fuse  this  support  is  want- 
ing, and  the  transverse  colon  is  susceptible  to  prolapse  as  a  result.  Ptosis  of 
the  transverse  colon  causes  sharp  kinking  of  the  two  flexiures,  especially  at  its 
splenic  attachment,  with  consequent  tendency  to  severe  constipation. 

Prolapse  of  the  stomach  represents  also  a  mid-line  ptosis,  the  displacement 
occurring  between  the  firm  esophageal  attachment  on  the  left  side  and  the 
attachment  situated  at  the  second  portion  of  the  duodenum  on  the  right.  In 
this  form  of  prolapse  a  kink  is  established  at  the  point  of  duodenal  attachment, 
with  consequent  distention  of  the  duodenum,  pylorus,  and  stomach. 

According  to  Coffey,  Goldthwait,  and  others,  in  practically  all  cases  of 
enteroptosis  can  be  demonstrated  anatomic  defects  of  embryologic  fusion  and 
abnormal  mobility  of  the  intestine. 

Of  the  predisposing  causes  for  ptosis  the  most  important  are  congenital  or 
acquired  errors  in  body  form,  and  it  may  be  said  that  in  a  normally  formed 
body,  which  during  life  is  maintained  in  correct  posture,  even  if  there  be  con- 
genital defect  in  rotation  and  fusion  of  the  intestine,  ptosis  probably  does  not 
take  place. 

When  a  normal  individual  stands  in  the  proper  erect  position  the  upper 
part  of  the  abdomen  in  which  the  heavy  organs  lie  is  expanded  by  the  widen- 
ing of  the  ribs  and  the  raising  of  the  diaphragm,  while  the  lower  abdomen  is 
compressed  and  flattened  by  the  firm  contraction  of  the  abdominal  muscles. 
If  a  sagittal  section  be  made  through  the  body  in  this  position,  it  will  be  found 
that  the  outline  of  the  abdominal  cavity  is  shaped  like  a  pear,  with  the  large 
end  uppermost  and  inclined  backward  at  an  angle  of  51  degrees  (Coffey)  (Fig. 
23).  The  lower  curve  of  the  pear-shaped  contour  corresponds  to  an  inclined 
shelf  formed  by  the  psoas  muscle  and  a  firm  retroperitoneal  pad  of  fat  (Fig. 
23).  This  padded  shelf  helps  very  efficiently  to  sustain  the  weight  of  all  the 
heavy  organs  of  the  upper  abdomen,  excepting  the  pyloric  end  of  the  stomach 
and  the  transverse  colon,  which  lie  in  front  of  the  shelf  and  which,  as  has 
been  shown,  depend  for  their  support  on  tlieir  rather  meager  suspensory 
ligaments. 

If,  therefore,  structural  abnormahties  of  the  body,  either  congenital  or 
acquired,  change  the  inclination  of  the  padded  shelf,  making  it  steeper,  the 
heavy  organs  lose  their  most  important  support  and  tend  to  slide  downwwxl, 
unless  their  attachments  to  the  parietes  are  sufficiently  firm  to  counteract  the 
influence  of  gravity  and  abdominal  pressure.     This  is  the  fundamental  prin- 
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ciple  which  underlies  the  orthopedic  treatment  of  visceroptosis,  which,  as  we 
shall  see,  plays  a  most  important  r61e  in  the  management  of  these  cases. 

Goldthwait,  R.  C.  Smith,  Swaim,  and  others  have  rightly  divided  enterop- 
totic  patients  into  two  types,  the  acquired  and  congenital,  with  reference  to 
changes  in  bodily  structure.  The  condition  may  be  acquired  by  faulty  posture 
in  childhood,  early  lack  of  nourishment,  habitual  constipation,  long-continued 
errors  of  posture  from  occupational  exigencies,  neglect  of  muscular  exercise, 


Fig.  23. — Sbctiox  of  a  Normal  Abdominal  ('AViTi-  SHowixn  the  Pear-shaped  Contour  ant)  the 

Inclination  Backward  of  51  Decjreeh. 
Note  the  position  of  the  kidney  under  the  last  two  ribs,  and  the  supix^rtiuR  sliclf  of  fat  and  muscle. 


relaxation  due  to  child-bearing,  the  loss  of  bodily  fat,  etc.   The  victim  of  acquired 

ptosis  exhibits  a  general  drooping  of  the  body.     The  shoulders  drag  fonv'ard  and 

downward,  lowering  and  compressing  tlu»  chest  wall.    The  contraction  of  the 

ribs  diminishes  the  upper  area  of  the  abdominal  cavity,  wliich,  as  we  have  seen, 

should  be  lai^e  and  roomy.     Comp(»nsatory  changes  in  the  bony  framework 

alter  the  inclination  of  the  pelvis,  with  consequent  strain  on  the  muscles  of  the 

back  and  the  articulation  of  the  sacro-iliac  joints.    The  muscles  of  the  abdomen 
11 
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arc  relaxed  and  allow  the  abdominal  contents  to  sag  downward  and  forward. 
These  structural  changes  cause  an  alteration  in  the  contour  of  the  abdominal 
cavity,  as  shown  in  Fig.  24.  The  outline,  formerly  represented  by  a  pear 
inclined  backward  at  an  angle  of  51  degrees,  assumes  a  new  shape.  The  outline 
of  the  upper  part  becomes  contracted  and  the  lower  part  enlarged,  the  whole 
assuming  more  of  an  oval  shape,  while  the  long  axis,  losing  its  inclination, 
approaches  the  perpendicular.  In  this  way  the  protecting  shelf  formed  by  the 
psoas  muscle  and  the  overlying  pad  of  fat  is  partially  obliterated,  thus  allowing 
the  downward  drag  of  gravity  on  the  heavy  organs  of  the  upper  abdomen. 

The  congenital  type  of  the  enterop- 
totic  is  much  more  conmion  than  the 
acquired.  In  fact,  it  is  probable  that 
even  in  most  cases  of  acquired  ptosis 
physical  errors  in  bodily  structure  of  a 
congenital  nature  can  be  traced. 

The  following  description,  quoted 
from  Swaim,  pictures  this  type: 

"A»  children  they  began  life  'frail*;  they 
could  not  attend  school  regularly;  they  grew  up 
delicat<»  of  stomach,  nervous,  subject  to  attacks 
of  indigestion,  incapable  of  doing  all  the  things 
they  wished  to  do  or  that  were  expect«I  of 
them.  They  seldom  had  had  serious  illness; 
sooner  or  Xaier  an  inflamed  appendix  has  been 
removed  or  the  jK^lvic  organs  'hitched  up'  be- 
cause of  menstrual  disorders.  At  work  they 
were  clever,  but  incapable  of  sustained  efforts 
without  the  inevitable  n«ults.  Most  of  the 
patients  beyond  the  age  of  twenty-one  had 
had  one  or  two  nerv^ous  breakdowTis.  The 
physical  characteri-^tics  in  such  cases  are  al- 
most ty])ical.  Their  standing  posture  is  verj' 
bad;  their  .shoulders  are  stooped;  scapuUe 
prominent;  the  sacral  and  lumbar  curves  ex- 
aggcratetl;  tlie  abdomen  prominent,  especially 
in  its  lower  half  and  with  the  chest  flat;  the 
mu.*<cles  of  the  abdomen  are  lax;  the  erector 
spina*  muscles  are  thin  and  tense,  account- 
ing largely  for  the  ache  between  the  shoulders 
and  the  tired  feeling  at  the  base  of  the  sku^' 
The  (circulation  is  sluggish,  the  hands  and  feet  an*  habitually  cold  and  clanmiy,  and  especially 
so  when  the  patient  is  under  nervous  strain.  The  blcKxl  .•^hows  secondary  anemia,  and  in  this 
ty|>e  the  bl(HKl-pn»ssure  is  usually  subnormal  while  the  temix^rature  is  always  subnormal  in 
the  moniing.  Examination  of  the  itlnlomen  generally  shows  it  to  bo  of  the  scaphoid  variety 
with  a  very  acute  sternocostal  angle.  The  ribs  are  long  and  reach  nearly  to  the  crest  of  the 
ileum.  There  is  often  some  t(*n<lerm\ss  with  spa.^m  in  the  epigjt'^trium  or  a  little  to  the  right  of 
it.  The  cecal  region  is  tymj)anitic  and  the  'eonleii  .sigmoid'  is  usually  present.  Pressure  over 
the  epigiustrium  causes  a  characteristic  fe<*ling  of  nausea  jind  distress  similar  to  the  habitual 
discomfort  experienced  by  tlie  patients.  Their  loins  are  thin  and  t  he  right  kidney  is  either  pal- 
pable or  actually  movable.     Not  s<^ldom  the  e<lge  of  the  liver  can  be  felt  and  the  aorta  is  pal- 


Fi<i.  24. — Entkroptosih   with   Chances   in 
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HaAi|iD  its  whole  length.  With  the  pationt  on  his  farp  thtTP  Ih  a  (Hritinct  hollowing  in  the  costo- 
irepfiroral  angle,  ahowinii  an  uliffeneo  of  ri'tropfritfinoiil  fat.  Ab<mL  11)  \wt  rvvii.  of  niu^h  cjiscs 
have  slijiht  latenil  cun^aturfv.  The  urine  xistiatly  in  noriiial.  The  Kfi.stric  imfilvsis  may  show 
normakl  findiniaca,  or  liyix'riu!i<lity  or  jtnariilit^^  :intl  this  viiriei^  from  time  to  time.  The  stiwl 
tUiows,  as  a  rule,  w>n«i<jerahle  un<liiic»Mt<xl  material.  The  .r-mys  show  tfie  long,  tubular  Mrain- 
trap'  stomaehj  some  stiLsis  with  lur^k  of  peristals^is.  The  small  intjpfstines  iirt?  rnrcly  visible  bc- 
caiise  of  hyperrautiliiy,  m>  demonstratorl  by  the  enrly  filling  of  the  cecum.  In  thin  type  the 
small  intestines  have  ti  temleney  to  be  short-  The  mdiogrnms  of  tlie  colon  s^how  -^Uisin  at  the 
cecum  or  at  the  trarusver^'  sajt.  It  seems  pnjbable  that  a  iiieehanicai  obstrurtion  of  the  bowel 
takes  place,  protiucinp;  nuilnutritiotip  whic*h,  in  turn,  makers  the  jm^ition  of  the  int^'^titu^  more 
potent.  Veilfi  and  bamis  are,  of  fours*',  to  be  fi^und.  Let  uh  sUidy  the  patient  more  elo.-?ely. 
Normally,  abdoniinal  f:it  ciiveri*  idl  the  rtbdominal  orj^iiti!^  tmd  nerve  plexxii^ea.  Where  the 
abdominal  fat  is  laekin^  they  are  e?:f)ose<J.  It  is  generally  belie ve<i  that  fat  support.H  the  kid- 
neys,  plus  the  more  obvioui*  siipports. 

"In  these  patients  there  is  ahiioj^  always  a  !aek  of  fat  tisHue.  The  drag  tlownwjird  of  the 
stomach  and  intestines  niiii^t  come  on  their  iittaehment*?,  tJtijMicially  the  met^ntery,  which 
carries  aU  the  ners'es  and  the  biood-vesaels  of  the  s^muQ  inte^ttines  and  transverse  colon.'* 

In  a  very  coosiderable  percentage  of  cases  of  eongenital  enteroptosis  there 
exists  some  pehic  almoniiality  with  con-esponding  symptoms,  untl  it  is  for  this 
reason  that  the  gvoecologist  nhares  an  eqnal  interest  in  the  subject  witb  the 
internist,  general  surgeon,  and  orthopedist. 

As  was  stated  alxive,  there  is  no  ver>"  definite  causal  relationship  between 
enteroptosis  and  peivie  disease,  excepting  in  cases  where  pelvie  adliCvSions  may 
cause  a  fnrcible  dragging  down  or  fixation  of  the  intestines.  The  pelvic  aboor- 
mality  so  frequently  accompanying  ent^roptosis  is  to  be  regarded  rather  as  an 
associated  condition,  and  usually  reprej^ents  some  form  of  genital  hypopla>sia. 
It  is,  of  course,  possible  that  early  ill  nourishment  of  the  congenitai  ptotic 
may  interfere  with  the  full  development  at  puberty  of  the  genital  organs,  but 
this  is  probably  not  an  important  element,  in  view  of  the  fact  that  a  very  large 
number  of  patients  are  seen  with  genital  hTr-popl^i^ii^  who  are  otherwise  com- 
pletely devt;lop<Hl  and  without  the  slightest  tenitency  to  enteroptosis.  In 
individuals  who  manifest  a  lack  of  development  elsew^here  it  is  to  be  expected 
that  the  generative  .system  should  share  in  the  geneml  pliysical  deficiency,  at 
least  in  a  considerable  percentage  of  cases\  and  this  is  true  tif  tlie  ptotic  patient. 
The  independence  of  development  that  the  genitals  often  exhibit  with  reference 
to  the  rest  of  the  body  is  not  infrequently  shown  Id  the  congenital  enteroptotic 
by  an  entirely  nonnal  pehie  apparatus. 

The  abnormalities  of  the  pelvis  most  often  associatetl  with  cnteroptosis  are 
malpositions,  usually  either  anteflexion  with  retrocession  or  retroflexion,  Occa- 
fflonally  one  encounters  a  procidentia  in  a  nutli parous  woman.  Deficiency  of 
ovarian  function  with  amenorrhea  or  oligomenorrhea,  is  frequent.  Dysmenor- 
rhea and  sterility  are  extremely  common. 

The  symptomatology  of  enteroptosis  is  a  subject  so  extensive  that  it  can  be 
touched  on  only  superficially  here.  The  symptoms  are  due  to  the  retardation 
in  the  bowel  of  the  fecal  contents,  a  condition  aptly  termed  by  Lane  ''intestinal 
stasis,'*  and  are  evoked  by  the  absorption  into  the  circulation  of  toxic  products 
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from  the  stagnating  and  decomposing  material.  The  tjrpical  sjrmptoms  consist 
of  frequent  nausea  and  vomiting,  often  severe  and  sometimes  accompanied  with 
blood,  loss  of  appetite,  diminution  in  body  weight,  sometimes  rapid,  circula- 
tory disturbances,  such  as  coldness  of  hands  and  feet,  constipation  with  much 
gas  formation  of  the  bowels  and  discomforting  distention,  mental  apathy,  and 
a  great  variety  of  muscular  and  joint  pains.  Many  of  the  patients  exhibit  char- 
acteristic skin  changes,  especially  acne  and  sallowness  of  the  complexion.  Ner- 
vous symptoms  of  all  kinds  and  severity,  amounting  sometimes  to  mental 
derangement,  are  practically  always  present.  Swaim  has  called  attention  to 
the  possibility  that  much  of  the  symptomatology  may  be  referable  to  pressure 
and  stimulation  of  nerves  of  the  sympathetic  ganglia,  with  consequent  influence 
on  the  organs  of  internal  secretion. 

If  pelvic  abnormalities  are  present,  and  sometimes  even  when  they  are 
not  demonstrable,  there  may  be  severe  disturbances  of  menstruation,  usually 
dysmenorrhea,  and  various  forms  of  genital  psychoneuroses. 

As  a  result  of  the  studies  of  Metchnikoff  and  Lane,  many  diseases  are  thought 
to  be  the  direct  resultant  from  the  auto-intoxication  of  intestinal  stasis,  such  as 
arteriosclerosis,  nephritis,  diabetes  mellitus,  rheumatism,  various  arthritides, 
ulcer  of  the  stomach,  cholelithiasis,  cystic,  and  malignant  degeneration  of  the 
breast,  etc.  Undoubtedly,  the  lowering  of  general  resistance  caused  by  enterop- 
tosis  makes  the  individual  more  susceptible  to  these  diseases,  even  if  the  rela- 
tionship is  not  more  direct.  Metchnikoff  has  succeeded  in  producing  cal- 
careous deposits  in  the  arterial  walls  of  animals  in  whom  an  artificial  intestinal 
stasis  has  been  created. 

The  diagnosis  of  enteroptosis  and  stasis,  though  frequently  obvious,  is  in 
all  cases  ultimately  made  by  x-ray  pictures  of  the  intestine,  the  details  and 
significance  of  which  should  Ix?  interpreted  only  by  an  expert  rontgenologist. 

The  treatment  of  enteroptosis  calls  for  the  cooperation  of  more  specialties 
than  almost  any  other  disease,  and  may  require  medical,  orthopedic,  surgical, 
gynecologic,  and  neurologic  measures. 

Medical  treatment  is  necessary  in  all  cases,  and  consists  primarily  in  pre- 
scribing a  simple  digestible  diet  and  a  proper  course  of  hygiene.  At  first  the 
lubrication  of  the  intestine  must  be  gained,  and  for  this  the  better  preparations 
of  liquid  paraffin  (Russian  oil)  are  at  present  in  the  greatest  favor.  Hydro- 
therapy when  available  is  unquestionably  of  much  benefit. 

Orthopedic  treatment  is  in  all  cases  of  the  greatest  importance,  even  when 
drastic  surgical  measures  are  undertaken.  It  consists  in  the  appHcation  of 
braces  and  supports  which  correct  the  posture  and  support  the  prolapsed 
viscera.  In  addition,  the  patient  is  taught  to  assume  various  positions  which 
relieve  the  drag  of  the  viscera  and  to  perform  numerous  exercises  to  strengthen 
the  weakened  muscles  of  the  trunk.  The  problem  of  the  orthopedic  treatment 
has  been  worked  out  pre-eminently  by  Gold th wait,  to  whose  writings  the  reader 
is  especially  referred.     Inasmuch  as  the  body  form  is  faulty  in    all  cases  of 
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enteroptosis,  orthopedic  treatment  must  supplement  all  other  measures.  This 
is  not  suflBciently  recognized  in  the  cases  which  arc  treated  surgically.  Gold- 
thwait  has  emphasized  this  point  in  the  following  (slightly  modified)  quotation: 

"Special  attention  may  be  given  to  a  particular  organ,  but  the  importance  of  the  influence 
of  the  other  organs  or  other  structures  upon  the  special  organ  must  not  be  lost  sight  of.  Opera- 
tions may  be  performed,  but  before  it  is  attempted  to  sew  a  stomach  in  what  is  supposed  to  be 
its  normal  position,  it  must  be  seen  that  the  body  is  so  remodeled  that  the  proper  amount  of 
subdiaphragmatic  space  exists  for  the  organs.  A  hole  must  be  prepared  before  a  peg  can  be  put 
into  it.  To  suture  a  stomach  or  liver  to  the  upper  abdominal  region,  when  the  ribs  and  diar 
phragm  are  so  low  that  when  the  body  is  used  they  continually  crowd  the  attached  organs  down- 
ward, must  frequently  result  in  greater  discomfort  than  existed  before.  A  movable  organ  under 
such  conditions  is  better  than  a  fixed  one,  because  it  may  have  periods  of  ease  or  acquire  new 
positions  in  which  reasonable  function  is  possible.  In  the  fixed  position  this  mechanical  inter- 
ference may  be  constant.  When  such  operations  are  required,  if  the  body  is  considered  with 
reference  to  all  its  parts  and  the  mechanistic  significance  of  the  relationship  of  the  many  organs 
each  to  the  other  is  kept  in  constant  memory,  care  must  be  taken  to  see  that  the  body  is  pre- 
pared by  a  period  of  remodeling,  or  special  exercises  arc  givcm,  or  postures  assumed,  so  that  the 
organ  when  put  in  place  can  have  the  best  chance  to  do  it.s  work." 

The  surgical  treatment  of  enteroptosis  is  idso  too  broad  a  subject  to  be 
treated  here  more  than  superficially,  and  is  at  the  the  same  time  in  such  an 
experimental  stage  that  definite  conclusions  are  as  yet  unjustifiable.  In  speak- 
ing of  the  surger>'  of  enteroptosis  it  is  to  be  noted  that  we  do  not  include  opera- 
tions for  the  frequently  associated  membranous  adhesions,  a  subject  which  is 
dealt  with  later  (see  page  176). 

Some  of  the  operations  that  have  been  employed  with  greater  or  less  suc- 
cess are  as  follows.  Rovsing,  a  pioneer  in  this  branch  of  surgery,  has  sutured 
the  stomach  wall  directly  to  the  peritoneum  of  the  anterior  abdomen,  and  has 
from  time  to  time  reported  astonishingly  good  results.  His  method,  however, 
has  not  been  generally  adopted. 

Beyea  shortened  the  gastrohepatic  ligament,  hut  this  method,  though  sounder 
in  surgical  principle  than  that  of  Rovsing,  proved  inadequate  on  account  of  the 
natural  weakness  of  the  ligament.  Lane,  to  whom  belongs  the  chief  credit  of 
demonstrating  to  the  profession  the  possibilities  of  surgery  in  the  treatment  of 
ptosis,  applied  heroic  measures  by  either  removing  the  colon  entire  or  short- 
circuiting  it  by  cutting  off  the  ileum  and  planting  it  in  the  lower  bowel.  These 
radical  operations  have  been  widely  tried,  but  with  rather  disappointing 
results. 

Wilms,  recognizing  the  importance  of  the  stretched-out  movable  cecum 
in  the  condition  of  stasis,  fixed  the  cecum  to  the  lateral  parietal  wall  with  con- 
siderable success. 

Coffey,  appreciating  the  principle  of  suspension  without  fixation,  devised 
an  operation  which  has  proved  very  efficient.  The  steps  of  the  operation  are  as 
follows:  First,  shortening  by  plication  the  falciform  peritoneum,  thus  sustaining 
the  liver;  second,  shortening  the  gastrohepatic  omentum  by  plication  (Beyea's 
method),  thus  giving  a  greater  support  to  the  stomach;  third,  suturing  the 
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greater  omentum  along  a  line  just  below  the  transverse  colon  to  the  parietal 
peritoneum,  thus  afifording  a  strong  support  both  for  the  colon  and  mdirectly 
the  stomach.  In  addition  to  the  operations  of  suspending  the  viscera,  an 
attempt  is  made  to  restore  the  contour  of  the  abdominal  cavity  by  enlarging  the 
space  of  the  upper  abdomen  and  compressing  that  of  the  lower  abdomen.  This 
is  accomplished  by  splitting  the  anterior  sheaths  of  each  rectus  muscle  and  by 
leaving  unsutured  the  wound  of  the  aponeurosis  made  by  the  original  incision. 
The  pendulous  lower  abdomen  is  strengthened  by  a  special  plastic  operation  of 
overlapping  the  aponeurosis.  Coffey's  operation,  on  account  of  its  simplicity 
and  logicalness,  has  been  very  extensively  employed,  with  vaiying  results. 

In  giving  a  general  estimate  of  the  surgery  of  enteroptosis  in  the  light  of 
present  experience  it  may  be  said  that  notwithstanding  the  numerous  failures 
that  have  been  recorded  against  it,  the  brilliant  results  of  Lane,  Coffey,  and 
others  have  demonstrated  that  certain  cases  of  enteroptosis  are  surgical  and  that 
failures  are  often  due  to  lack  of  judgment  in  selection  of  cases,  inadequate 
experience  in  performing  the  operations,  and,  above  all,  to  inappreciation  of 
the  orthopedic  requirements  of  practically  all  cases. 

As  to  the  various  operations  that  have  been  employed  it  may  be  said  that 
the  complete  resection  of  the  colon  is,  in  our  present  state  of  knowledge  and 
experience,  too  radical  a  procedure,  excepting  in  extreme  cases,  though  in  the 
light  of  the  continued  verification  of  Metchnikoff's  theories  one  cannot  help 
believing  that  at  some  future  period  the  operation  may  become  one  of  inmiense 
benefit  to  the  human  race.  Short-circuiting  of  the  colon  is  also  looked  on  with 
disfavor  by  many  surgeons,  whp  have  tried  it  enthusiastically,  only  to  be  disap- 
pointed in  its  results.  In  certain  cases,  however,  there  is  no  doubt  of  its  value. 
The  conservative  operation  of  Coffey  is  also  at  the  time  of  writing  looked  upon 
unfavorably  by  numerous  surgeons,  who  have  not  found  in  it  the  universal 
panacea  that  they  had  anticipated.  We  have  personally  found  it  extremely 
useful,  and  ascribed  the  failures  that  we  have  met  with  to  inexperience  in  the 
technic  and  to  a  neglect  of  the  orthopedic  requirements. 

The  gynecologic  treatment  of  enteroptotic  patients  is  the  same  as  that  of 
pelvic  disease  under  other  conditions.  It  must,  however,  be  borne  in  mind  by 
the  surgeon  and  explained  to  the  patient  that  surgical  treatment  of  the  pelvic 
organs  is  directed  toward  the  local  symptoms  only,  and  that  reHef  of  them  does 
not  involve  a  disappearance  of  the  train  of  symptoms  caused  by  stasis  of  the 
intestines.  For  this  reason  it  is  of  the  greatest  importance  that  the  gynecol- 
ogist should  be  familiar  with  the  pathology  and  chnical  picture  of  enteroptosis. 
Fortunately  the  idea  is  passing — though  it  has  not  yet  entirely  passed — ^that 
all  kinds  of  digestive  disturbances,  muscular  pains,  and  nervous  derangements 
may  be  ''reflexes"  resulting  from  a  misplaced  uterus  or  cystic  ovary. 

If  the  pelvic  organs  are  giving  the  enteroptotic  definite  symptoms  for  which 
a  pelvic  operation  offers  a  reasonable  hope  of  relief,  the  operation  is  indicated. 
If  the  ptotic  condition  is  also  one  for  surgery^,  the  two  operations  may  be  done 
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at  the  same  time,  with  proper  regard  also  for  the  necessity  of  orthopedic  remodel- 
ing of  the  faulty  body  structure. 

Of  much  importance  in  the  performance  of  the  pelvic  operation  is  a  con- 
sideration of  the  abdominal  wall,  which  in  most  cases  is  in  a  state  of  relaxation. 
The  operation  recommended  by  the  author  (see  page  771)  may  be  used  with 
much  advantage  to  strengthen  the  wall  and  compress  the  lower  part  of  the  ab- 
dominal cavity.  It  is  of  especial  value  in  cases  of  acquired  ptosis  where  there 
is  usually  a  diastasis  of  the  recti  muscles. 

Neurologic  treatment  of  the  enteroptotic  is  less  prominent  than  it  was  be- 
fore the  clinical  significance  of  the  condition  was  generally  recognized,  and 
when  these  patients  were  regarded  as  hopeless  neurasthenics. 

In  some  cases,  however,  modem  neurologic  treatment  is  of  prime  importance 
in  securing  a  complete  recovery.  These  are  the  cases  in  whom  the  neurotic 
habits  of  introspection  and  overvaluation  of  symptoms  have  become  so  estab- 
lished that  they  do  not  entirely  disappear  after  relief  of  the  physical  disability. 
These  habit-neuroses  are  best  treated  by  the  methods  of  reasoning  and  sugges- 
tion with  which  the  expert  neurologists  of  today  are  acquiring  such  brilliant 
results. 

MOVABLE  KIDNEY 

The  term  "movable  kidney'*  is  a  general  one,  relating  to  conditions  of  abnormal 
mobihty  of  the  kidney.  Nephroptosis  means  falling  or  prolapse  of  the  kidney, 
and  is  practically  synon^inous  with  movable  kidney.  Floating  kidney,  when 
properly  used,  relates  to  the  more  extreme  cases  of  movable  kidneys  such  as 
when  the  organ  becomes  completely  invested  by  a  covering  of  peritoneum  and 
hangs  loose  in  the  abdominal  cavity,  or  when  it  descends  to  the  pelvis,  or  when 
it  lies  close  to  the  anterior  abdominal  wall.  Under  these  conditions  the  stretched 
out  supporting  tissues  constitute  a  sort-  of  mesentery  from  which  the  kidney 
swings. 

Movable  kidney  is  so  common  in  women  that  it  is  included  in  the  categorj*^ 
of  gjTiecologic  diseases.  Formerly  supposed  to  Ix*  rare,  it  is  now  under  im- 
proved methods  of  diagnosis  estimated  to  occur  in  one  out  of  every  five  women, 
in  contrast  to  men,  in  whom  the  occurrence  is  onh^  2  per  cent.  In  the  vast 
majority  of  cases  only  the  right  kidney  is  affected.  In  a  comparatively  small 
percentage  both  kidneys  are  involved,  while  prolapse  of  the  left  kidney  alone 
is  extremely  rare. 

Kelly's  figures  show  that  symptoms  of  movable  kidney  appear  most  fre- 
quently between  the  ages  of  twenty  and  thirty,  and  that  the  condition  is  very 
rare  in  the  young.  Kelly  thinks  that  the  development  of  symptoms  so  fre- 
quently seen  during  the  third  decade  may  possibly  be  due  to  the  fact  that 
this  is  usually  the  most  active  period  of  a  woman's  life  as  regards  bodily  effort 
and  child-bearing. 

The  etiology  of  movable  kidney  has  been  a  subject  of  much  theor>'  and 
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speculation.  In  by  far  the  great  majority  of  cases  the  condition  is  acquired,  a 
congenital  origin  having  been  established  in  only  a  few  cases.  Of  the  pre* 
disposing  causes  some,  which,  in  the  earlier  studies  of  the  disease  were  regarded 
as  important,  may  be  excluded  as  having  little  or  at  least  only  secondary  in- 
fluence. Of  these  may  be  mentioned  tight  lacing.  The  corsets  in  vogue  at  one 
period,  which  constricted  the  upper  portion  of  the  abdomen  and  a  part  of  the 
chest  wall,  may  have  acted  in  conjunction  with  more  fundamental  influences 
in  forcing  the  kidney  downward.  Pregnancy  and  labor,  once  thought  to  be  a 
frequent  primary  factor,  probably  act  only  secondarily  in  relaxing  the  lower  ab- 
dominal wall,  thus  favoring  a  tendency  to  visceroptosis  in  which  the  kidney 
may  have  a  share.  The  frequency  with  which  movable  kidney  is  found  in  the 
nuUiparous  and  the  old-maid  type  is  evidence  that  pregnancy  is  not  to  be 
regarded  as  of  primary  importance. 

Traumatism  in  the  form  of  sudden  falls  and  jars,  once  regarded  as  a  fre- 
quent cause  of  acute  prolapse  of  the  kidney,  can  probably  be  excluded.  As  in 
cases  of  retroversion  and  prolapse  of  the  uterus,  or  other  forms  of  relaxed  tissues, 
the  pathologic  condition  is  the  result  of  gradual  stretching,  either  from  con- 
stant strain  or  often-repeated  traumatism.  Congestion  of  the  kidney,  asso- 
ciated with  menstruation  or  pregnancy  or  malposition  of  the  uterus,  is  of  very 
minor  significance  as  an  ctiologic  factor  in  nephroptosis,  though  it  may  often 
act  to  exaggerate  the  symptoms  if  such  a  condition  already  exists. 

The  fundamental  etiology  of  movable  kidney  in  the  light  of  present  knowl- 
edge is  probably  contained  in  the  following  conditions:  (1)  Physiologic  defi- 
ciency of  supporting  structures;  (2)  errors  in  bodily  structure;  (3)  drag  on  the 
kidney  of  the  cecum  and  ascending  colon ;  (4)  loss  of  supporting  fat. 

In  most  cases  of  relaxed  organs  it  is  self-evident  that  there  exists  in  the 
individual  some  inborn  deficiency  in  the  supporting  tissue  structure,  rendering 
it  unable  to  resist  adequately  the  ordinar>^  exigencies  of  physical  life.  This 
tissue  deficiency  may  be  general,  as  in  cases  of  general  visceroptosis,  or  localized, 
as  in  the  case  of  a  movable  kidney  or  a  retrovcrted  uterus  that  exists  in  an 
individual  otherwise  perfectly  sound. 

Of  chief  importance  in  the  etiology  of  movable  kidney  is  the  body  form,  to 
which  it  bears  the  same  relationship  as  does  enteroptosis.  As  has  been  shown 
in  the  discussion  of  enteroptosis,  the  heavy  organs  of  the  abdomen,  including 
the  kidneys,  are  contained  in  the  upper  portion  of  the  abdominal  cavity,  the 
contour  of  which  in  the  normal  individual  is  shaped  like  a  pear,  inclining  back- 
ward at  an  angle  of  51  degrees.  This  incHnation  provides  a  sort  of  shelf  which, 
with  the  aid  of  abdominal  pressure  and  the  padding  of  postj)eritoneal  fat,  sup- 
ports all  the  heavy  organs  excepting  the  transverse  colon  and  the  pyloric  half 
of  the  stomach.  On  this  padded  shelf  the  kidney  is  especially  dependent  for 
its  support.  The  inclination  of  the  shelf,  and  consequently  its  supporting 
power,  is  altered  by  changes  in  the  body  form  caused  by  relaxation  and  droop- 
ing.   The  upper  roomy  portion  becomes  constricted  by  collapse  of  the  chest  wall 
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and  the  contents  are  forced  downward.  The  lower  abdomen  becomes  larger, 
the  long  axis  of  the  cavity  more  vertical,  and  the  pear-shaped  outline  of  the 
abdominal  cavity  more  cylindric.  Hence  the  frequency  with  which  nephrop- 
tosis is  found  in  individuals  who,  either  by  inheritance  or  by  improper  posture, 
or  by  occupational  requirements  or  other  cause,  are  bodily  malformed. 

There  is  an  undoubted  influence  between  movable  kidney  and  movable 
cecum.  During  the  process  of  rotation  of  the  intestine  during  embryonal  life 
and  its  adaptation  to  the  erect  posture  of  man,  the  ascending  colon,  as  has  been 
stated  on  page  159,  becomes  fused  with  the  posterior  parietal  wall  and  the 
anterior  aspect  of  the  kidney.  It  has  been  shown  by  anatomists  that  in  20 
per  cent,  of  subjects  coming  to  the  autopsy  table  there  has  been  an  incom- 
plete fusion  of  the  lower  part  of  the  ascending  colon,  so  that  instead  of  being 
supported  by  an  attachment  to  the  parietal  wall  it  swings  free  on  a  mesentery, 
constituting  the  so-called  cecum  mobile  of  Wilms.  The  weight  of  the  cecum, 
therefore,  bears  heavily  on  its  attachment  to  the  kidney,  which,  if  its  natural 
supports  are  congenitally  inadequate,  or  if  the  angle  of  the  padded  shelf  is  ICvSs- 
ened  by  incorrect  body  form,  is  dragged  from  its  bed.  Longyear,  who  has  writ- 
ten a  book  on  the  subject,  believes  this  to  be  the  sole  cause  of  movable  kidney.' 

The  presence  of  fat  in  the  shelf  on  which  the  kidney  rests  is  of  considerable 
importance.  The  shelf,  as  has  been  seen,  is  composed  of  the  psoas  muscle  and  a 
pad  of  fat.  If  this  pad  of  fat  is  lost  by  absorption,  the  shelf  loses  its  supporting 
angle.  Just  how  far  this  acts  as  a  primaiy  cause  is  problematic.  Kelly  has  shown 
in  his  statistics  that  the  rapid  absorption  of  bodily  fat  is  by  no  means  con- 
stantly followed  by  nephroptosis,  while  on  the  other  hand  a  very  considerable 
number  of  his  cases  were  either  fat  or  moderately  well  nourished.  It  is  not 
unlikely  that  the  absence  of  the  supporting  fat  pad,  often  noted  in  connection 
with  movable  kidney,  is  due  to  pressure  which,  as  is  well  known,  is  a  potent 
factor  in  causing  the  rapid  disappearanciD  of  fat. 

Symptoms. — In  the  great  majority  of  cases  movable  kidney  causes  no 
symptoms  whatever,  and,  considering  the  very  great  frequency  of  the  condition, 
only  exceptionally  requires  treatment.  As  is  the  case  with  the  relaxation  of 
other  organs,  the  severity  of  the  symptoms  does  not  correspond  to  the  degree  of 
prolapse,  some  of  the  most  troublesome  symptoms  occurring  with  only  slight 
descent  of  the  kidney. 

Of  the  symptoms  which  make  treatment  of  nephroptosis  necessary  is  local- 
ized pain  in  the  kidney  region.  This  may  be  of  a  constant  dull  dragging  charac- 
ter, or  it  may  consist  of  sharp  attacks  resembling  renal  colic,  sometimes  at- 
tended with  vomiting  and  prostration. 

The  dull  dragging  pain  is  felt  in  the  back,  the  loin,  and  in  the  region  in  front 
of  the  kidney.  It  is  sometimes  associated  with  a  sensation  of  something  being 
loose  in  the  right  abdomen.  It  is  frequently  exaggerated  by  menstruation,  and 
is  always  worse  during  pregnancy.  The  pain  can  l^e  reproduced  in  character 
by  filling  and  slightly  distending  the  kidney  pelvis  with  fluid.     According  to 


170  GYNECOLOGY 

Kelly,  there  is  very  little  tendency  of  the  pain  to  radiate  downward,  as  in  the 
ease  of  pain  from  stone.  Sharp  attacks  of  pain  are  less  common  than  the  dull 
dragging  variety.  They  represent  sometimes  the  result  of  twisting  or  kinking 
the  ureter  with  temporary  hydronephrosis;  sometimes  a  twisting  of  the  renal 
pedicle  without  urinary  obstruction.  The  attacks  of  pain  when  due  to  urinary 
obstruction  may  be  followed  by  passing  a  large  quantity  of  urine. 

In  many  cases  of  nephroptosis  there  are  marked  gastro-intestinal  disturb- 
ances. These  take  the  form  of  gastric  indigestion,  severe  constipation,  mucous 
colitis,  etc.  These  symptoms  must  not  be  regarded  as  "reflexes"  resulting 
from  descent  of  the  kidney.  They  are  probably,  as  a  rule,  manifestations  of 
gastro-intestinal  stasis  from  associated  enteroptosis.  The  fact  that  such  symp- 
toms are  sometimes  cured  by  fixation  of  the  kidney  may  be  explained  by  the 
mechanical  relief  which  the  operation  may  afford  to  the  drag  on  various  p>arts  of 
the  intestinal  tract  which  the  prolapse  of  the  kidney  accentuated. 

Patients  with  nephroptosis  arc  frequently  nervous,  but  the  nervous  mani- 
festations arc  in  no  sense  reflexes  in  the  common  acceptance  of  the  term.  They 
bear  a  causal  relation  to  the  kidney  only  when  the  nephroptosis  is  causing  symp- 
toms which  by  constant  repetition  irritate  the  nervous  system.  The  effect 
on  the  nerves,  therefore,  follows  the  law  emphatically  laid  down  in  the  discus- 
sion of  genital  neuroses  in  the  section  devoted  to  Neurolog3\ 

Rare  s>Tnptoms  of  movable  kidney  are  jaundice  and  attacks  of  pain  in  the 
gall-bladder  region,  due  probably  to  an  obstruction  of  the  gall-bladder  from  the 
drag  which  a  movable  kidney  exerts  on  the  duodenal  attachment  of  the  intes- 
tine to  the  posterior  parietal  wall.  Besides  these,  other  unusual  symptoms  are 
headaches,  albuminuria,  hematuria,  irritation  of  the  bladder,  intercostal  neural- 
gia, palpitation  of  the  heart,  edema  of  the  legs. 

Edebohls  has  demonstrated  the  frequency  with  which  movable  right  kidney 
and  appendicitis  are  associated.  He  ascril)es  the  inflammation  of  the  appendix 
to  the  efi'ect  of  congestion  of  the  appendical  veins  caused  by  the  pressure  of  the 
kidney  on  the  mesenteric  veins  against  the  head  of  the  pancreas. 

The  diagnosis  of  movable  kidney  is  a  comparatively  simple  matter,  but  the 
decision  as  to  whether  in  a  given  case  the  symptoms  are  due  to  the  malposition 
of  the  kidney  or  to  disturbance  of  some  other  organ  may  be  very  difficult. 
Diseases  of  the  ureter,  appendix,  cecum,  ascending  colon,  and  the  gall-bladder 
region  must  all  Ix^  carefully  excluded. 

The  anatomic  position  of  the  kidney  can  usually  be  determined  by  palpa- 
tion. The  patient  is  flat  upon  her  back  with  the  knees  drawn  up.  The  left 
hand  is  placed  flat  under  the  left  flank,  the  ends  of  the  fingers  reaching  the 
costovertebral  angle  of  the  last  rib.  This  hand  is  held  firmly,  while  the  fingers 
of  the  right  hand  are  pressed  in  front,  just  l^elow  the  costal  margin.  The 
patient  is  requested  to  draw  in  a  deep  breath  and  then  breathe  out  quickly. 
The  movable  kidney  can  be  felt  as  a  smooth  body  slipping  between  the  fingers. 
A  normally  placed  kidi.ey  cannot  be  felt  except  in  very  thin  individuals. 
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The  amount  of  descent  is  divided  by  Gl^nard  into  three  degrees.  By  his 
elas^cation  the  kidney  is  in  the  first  degree  of  prolapse  when  the  lower  pole 
can  just  be  felt  on  deep  inspiration;  it  is  in  the  second  degree  when  the  body  of 
the  kidney  can  be  caught  and  held  near  its  center  and  prevented  from  receding 
when  the  patient  breathes  out;  it  is  in  the  third  degree  when  on  deep  inspira- 
tion the  entire  kidney  can  be  grasped  and  prevented  from  receding  on  expira- 
tion by  holding  the  anterior  and  posterior  walls  together  above  the  prolapsed 
organ. 

In  doubtful  cases  the  pelvis  of  the  kidney  may  be  injected  through  a  cysto- 
scope  and  ureteral  catheter.  By  this  means  the  capacity  of  the  kidney  pelvis 
is  tested  and  the  presence  or  absence  of  hydronephrosis  noted.  The  average 
capacity  of  the  pelvis  is  5  to  10  or  12  cm.  Kelly  estimates  that  in  1  out  of  every 
7  cases  of  nephroptosis  that  give  symptoms  there  is  a  beginning  hydronephrosis. 

The  plan  of  injecting  the  pelvis  has  been  shown  by  Kelly  to  be  of  advant&ge 
in  determining  the  diagnosis,  in  that  when  the  pelvis  is  filled  to  distention  the 
pain,  which  the  patient  has  been  suffering  as  a  result  of  prolapse  of  the  kidney, 
is  exactly  reproduced. 

If  the  pelves  of  both  kidneys  are  filled  with  a  metal  salt,  like  collargol,  an 
ap-ray  picture  can  be  taken  with  the  patient  standing,  from  which  very  important 
information  can  be  gained  as  to  the  comparative  size  and  position  of  the  kidney. 
This  method  of  examining  the  pelvis  of  the  kidney  is  termed  "pyelography,''  and 
is  very  extensively  used  in  diagnosis.  The  method,  however,  is  not  without 
danger.  Buerger  has  recently  reported  cases  in  which  both  collargol  and 
argyrol,  used  for  the  purposes  of  pyelography,  penetrated  into  the  renal  paren- 
chyma as  far  as  the  surface  of  the  kidney  and  produced  areas  of  necrosis  and 
suppuration. 

Treatment  of  movable  kidney  is  to  be  employed  only  when  the  displace- 
ment is  causing  definite  symptoms.  When  there  are  no  symptoms  present  it  is 
important  to  avoid  informing  the  patient  that  she  has  a  movable  kidney,  for 
knowledge  of  this  kind  in  nervous  women  may  create  psychoneuroses  and  fixed 
ideas  that  become  seriously  troublesome. 

When  a  movable  kidney  is  giving  symptoms  it  may  be  treated  by  either 
orthopedic  or  surgical  measures,  or  by  both. 

Orthopedic  measures  consist  primarily  in  correcting  and  remodeling  the 
body  when  errors  in  structure  are  present.  This  is  done  by  braces,  postural  and 
muscular  exercises,  as  described  in  the  section  on  Enteroptosis.  In  addition  to 
this,  the  application  of  a  properly  fitting  abdominal  support,  sometimes  supplied 
\i-ith  a  pad,  is  most  efficient  in  relieving  and  often  entirely  curing  the  s>Tnptoms 
of  movable  kidney.  Whether  in  such  cases  an  anatomic  cure  of  the  position  of 
the  kidney  is  completely  secured  is  doubtful,  but  this  is  not  necessary  if  the 
patient  is  relieved  of  her  pain  and  discomfort. 

Operative  measures  seek  to  attach  the  loose  kidney  to  the  muscles  which 
lie  behind  it,  so  that  it  is  prevented  from  descending.     The  operation  when 
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properly  performed  and  applied  to  the  right  case  is  usually  successful.  Many 
operations  have  been  devised  for  the  condition,  one  of  which  is  described  in 
detail  on  page  800. 

INTESTINAL  BANDS 

The  subject  of  intra-abdominal  bands  is  closely  allied  to  that  of  enterop- 
tosis,  in  that  the  two  conditions  are  quite  constantly  associated.  Nevertheless, 
they  may  appear  independently  of  each  other,  and  for  that  reason  it  seems  best 
to  treat  the  subjects  separately. 

Science  is  at  the  present  time  in  a  quandary  as  to  the  true  etiology  of  these 
membranous  bands,  but  the  discovery  of  their  existence  and  recognition  of  their 
clinical  significance  constitute  an  important  step  in  medical  progress.  Numer- 
ous types  of  these  structures  have  been  described,  and  to  them  have  been  given 
picturesque  names,  a  familiarity  with  which  is  necessary  for  the  understanding 
of  the  literature  on  the  subject.  Some  of  the  descriptions  relate  to  bands  that 
are  found  in  the  fetus,  while  others  represent  structures  encountered  during 
adult  life. 

(1)  The  Bloodless  Fold  of  Treves, — This  is  a  prenatal  fold  of  peritoneum 
covering  the  head  of  the  cecum  and  appendix,  and,  according  to  Eastman, 
found  in  more  than  20  per  cent,  of  fetuses.  Eastman's  description  of  this  fold 
as  he  finds  it  is  as  follows: 

"It  passes  from  the  lateral  posterior  peritoneum  to  the  tcnninal  part  of  the  ileum  and  the 
caput  coli,  fusing  with  the  peritoneum  covering  the  intestine.  It  is  always  more  or  less  fan 
shaped,  the  broad  attachment  being  to  the  mural  peritoneum.  The  intestinal  end  is  alwasrs  the 
more  narrow.  It  forms  a  pocket  in  which  the  vermiform  appendix  and  more  or  letjs  of  the  caput 
coli  and  cecum  are  ensconced." 

Every  surgeon  will  recognize  having  met  with  apparently  non-inflammatory 
folds  similar  to  this  during  the  removal  of  the  appendix,  and  having  called  the 
condition  one  of  "retroperitoneal  appendix." 

(2)  The  Parietocolic  Fold  of  Jonnesco  and  Juvara. — This  is  another  mem- 
branous fold  discovered  in  the  study  of  fetuses.  In  the  majority  of  the  cases 
the  fetal  fold  arises  from  the  peritoneum  at  the  left  or  inner  side  of  the  ascending 
colon,  passing  over  the  anterior  aspect  of  the  ascending  colon  in  an  upward  slant- 
ing direction.  It  is  attached  to  the  parietal  peritoneum  at  the  right  of  the 
ascending  colon.  It  may  adhere  to  the  anterior  and  lateral  aspects  of  the 
colon  (Bainbridge). 

The  similarity  between  this  fetal  structure  and  Jackson's  membrane  is  to 
be  noted. 

(3)  Jackson's  membrane  is  a  peritoneal  fold  frequently  ol3ser\'ed  during 
abdominal  operations  and  described  by  Jackson,  who  considered  it  the  result 
of  an  inflammatory'  process.     His  description  of  the  structure  is  as  follows: 

"From  a  point  just  at  thc^  hei)atic  flexure  to  three  incihes  above  the  caput  coli  there  spreads 
from  the  parietal  margin  over  the  external  lateral  margin  to  the  internal  longitudinal  muscle 
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band  a  thin  vascular  veil  in  which  lonj;  straight  unbranching  blood-vessels  cburse,  most  of 
which  are  parallel  with  each  other,  and  take  a  slightly  spiral  direction  over  the  colon  from  the 
upper  peritoneal  attachment  to  the  inner  lower  portion  of  the  gut,  ending  just  above  the  caput. 
The  appendix  is  not  implicated  in  any  way.  Coursing  with  the  blood-vessels  are  numbers  of 
whining  narrow  bands  of  connective  tissue,  which  gradually  broaden  as  they  go  and  end  in  a 
slight  fan-shaped  attachment  at  various  points  on  the  anterior  and  inner  surfaces  of  the  colon. 
At  these  points  of  attachment  the  gut  is  held  in  rigid  plication.  At  the  beginning  of  the  hepatic 
flexure  the  drawn  membrane  particularly  angulates  the  contained  colon." 

(4)  The  Genitomesenteric  Fold  of  Douglas  Reid,- — This  is  a  fold  of  peritoneum 
frequently  found  in  the  fetus,  which  extends  from  the  mesentery  of  the  terminal 
segment  of  the  ileum  down  into  the  pelvis,  being  attached  in  the  fetus  to  the 
genital  gland  below.  It  has  also  been  termed  by  other  observers  the  "appendic- 
ulo-ovarian  ligament"  (see  page  145).  It  is  occasionally  seen  during  abdominal 
operations,  and,  aside  from  its  possible  connection  with  Lane's  kink,  sometimes 
is  of  clinical  interest  by  causing  a  retroversion  of  the  uterus.  Reid  ascribes  to 
this  connection  between  the  appendix  and  adnexal  regions  the  frequent  associa- 
tion of  inflaminatory  processes  l^etween  the  two.  We  have  looked  for  the  per- 
sistence of  this  fold  in  the  course  of  abdominal  operations  extending  over  about 
twelve  years  and  have  occasionally  observed  it.  Eastman  has  found  it  in  a  very 
considerable  percentage  of  cases  in  fetuses  after  the  seventh  month  and  has 
also  observed  it  in  the  adult. 

(5)  Attic  Adhesions.- — Adhesions  about  the  gall-bladder  and  pyloric  region 
are  found  with  very  great  frequency,  as  any  surgeon  who  makes  a  routine 
practice  of  examining  this  part  of  the  peritoneal  cavity  during  pelvic  or  other 
abdominal  operations  can  testify.  Morris  has  given  the  name  of  "attic  adhe- 
sions" to  these  structures. 

Lane^s  kink,  or  ikopelm'c  bandj  relates  to  a  membranous  attachment  pass- 
ing from  the  ileum  to  the  parietal  wall  at  a  point  near  the  ileocecal  junction, 
frequently  causing  a  sharp  angulation.  This  is  a  structure  noted  in  the  adult. 
Eastman  calls  attention  to  its  similarity  to  the  genitomesenteric  fold  of  Douglas 
Reid,  and  suggests  that  it  may  be  a  persistence  of  this  fetal  membrane. 

Numerous  other  bands  are  described  in  various  parts  of  the  abdominal 
cavity,  involving  the  appendix,  pancreas,  liver,  stomach,  and  descending  colon. 

The  clinical  significance  of  all  these  various  intra-abdominal  bands  hes  in 
their  tendency  to  obstruct  the  alimentary  canal  and  cause  symptoms  and 
conditions  of  stasis. 

The  theories  advanced  to  explain  their  existence  may  be  divided  into  three 
classes:  (1)  That  which  assigns  a  fetal  origin  to  them;  (2)  that  which  explains 
them  as  a  result  of  a  postnatal  inflammatory  reaction;  and  (3)  that  which  asserts 
that  they  represent  a  non-inflammatory  reaction  on  the  part  of  nature  to  resist 
the  ptosis  of  the  abdominal  viscera  resulting  from  man's  erect  posture. 

Those  who  believe  in  the  prenatal  origin  of  these  bands  point  to  the  close 
similarity  that  exists  between  certain  well-defined  fetal  structures  and  the  mem- 
branes discovered  in  adult  life,  as  is  seen,  for  example,  in  the  resemblance  of  the 
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parit'toeolir  fold  of  Jonnesco  to  Jackson's  membrane.     The  origin  of  the  fetal 
merolr^i'aneij  has  not  been  i?ati<f'u'tnrily  oxphiinod,  but  it  is  known  that  at  an 


Ft<i.  25. — Abdownjll  Bands. 
The  drawini!  shows  Lane*B  kink.  Jackson's  incinl^riine,  ndhrsioiis  of  the  hnpatit;  flpxiire,  aciliP- 
OOII«  aVipfitJt   thr  pall-bliiddrr  tuid  pylorus,  adhfiKiiniK  of  the  :?pkriic  and  ^iiaiiuid  flrxiires,  tmd  juIIk-- 
sioiiB  of  thf  sigtBoid  to  the  li^fi  brond  hgnnient    The  small  intestiiiu  and  omeDttmi  have  been  tiiuitied 
from  the  drawing  for  the  sake  af  illudtxatioD. 

early  stage  of  fetal  hfc  the  entire  abdomen  b  filled  with  bands  similar  to  those 
seen  after  an  attark  of  peritonitis,  and  that  toward  the  close  of  fetal  hfe  they 
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usually  melt  away  (Bainbridge,  Keith).  It  is  urged  by  the  supporters  of  the 
congenital  theory  of  intra-abdominal  bands  that  these  bands  represent  the  per- 
sistence after  birth  of  certain  of  the  fetal  adhesions  above  described. 

The  adherents  of  the  inflammatory  theory  of  the  origin  of  intra-abdominal 
bands  base  their  assumption  on  an  inflammatory  reaction  of  the  peritoneum 
covering  the  bowel  induced  by  mild  chronic  infections  of  the  mucosa,  from 
which  the  process  is  transmitted  through  the  wall  (Pitcher,  Gerster).  Others 
(notably  Martin)  ascribe  the  adhesions  to  a  traumatic  reaction  of  the  peri- 
toneum resulting  from  overriding  of  comparatively  fixed  portions  of  the  gut 
by  abnormally  movable  viscera.  Jackson  regarded  the  membrane  which  he 
described  as  the  outcome  of  a  chronic  pcricoUtis.  Coffey  is  also  an  exponent 
of  the  inflammation  theory. 

The  third  theory,  which  assumes  that  the  intra-abdominal  bands  represent 
an  evolutionary  provision  of  nature  to  resist  the  tendency  of  the  viscera  to 
prolapse,  belongs  peculiarly  to'  Lane.  He  maintains  that  the  efforts  of  nature 
to  counteract  the  drag  of  the  l>owel  results  in  a  hypertrophy  of  its  membranous 
supports,  constituting,  as  Bainbridge  well  puts  it,  a  "physiologic  response  to  a 
mechanical  demand."  The  bands  or  folds  resulting  from  this  process  are 
termed  by  Lane  "crystallizations  of  resistance"  or  "crystallizations  of  force." 
They  are  designed,  first,  in  their  physiologic  role  to  facilitate  the  drainage  of 
the,  bowel.  Later  they  may  come  to  defeat  the  very  object  for  which  they 
were  created,  and  become  material  factors  in  obstruction  and  stasis.  The 
pointfi  where  these  bands  may  form  are  described  by  Lane  as  follows:  (1)  In 
the  third  part  of  the  duodenum  and  at  the  commencement  of  the  jejunum;  (2) 
at  different  points  along  the  terminal  coil  of  the  ileum ;  (3)  in  the  ileocecal  region, 
including  the  appendix;  (4)  in  the  region  of  the  hepatic  flexure  and  the  first  part 
of  the  transverse  colon;  (5)  at  the  splenic  flexure;  (6)  at  the  sigmoid  loop;  (7)  in 
the  rectum. 

No  one  of  the  causes  which  serve  as  a  basis  for  the  three  preceding  theories 
can  explain  satisfactorily  all  of  the  intra-abdominal  bands,  but  it  is  probable 
that  each  one,  either  independently  or  in  association  with  one  or  both  of  the 
other  two,  plays  a  part  in  the  formation  of  a  certain  number  of  these  struc- 
tures. 

Symptoms. — Intra-abdominal  bands  may  cause  no  symptoms  whatever, 
and  they  may  act,  as  has  been  mentioned  above,  to  prevent  sagging  of  the 
bowel  and  maintain  proper  drainage.  If,  however,  in  association  with  enterop- 
tosis  they  cause  a  retardation  of  the  fecal  contents  the  symptoms  are  those  of 
stasis,  as  described  in  the  section  on  Enteroptosis. 

When  intra-abdominal  bands  unassociated  with  enteroptosis  constrict 
the  bowel  and  cause  symptoms,  the  clinical  picture  is  somewhat  different.  Pa- 
tients of  this  type  may  be  well  formed,  often  well-nourished  in  appearance. 
Sjonptoms  of  stasis  may  be  in  evidence,  especially  those  of  constipation,  mus- 
cular pains,  and  lack  of  nervous  equilibrium. 
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In  these  patients  localized  pain  plays  an  important  part  in  the  S3rmptom- 
atology  and  may  cause  much  difficulty  in  diagnosis.  On  the  right  side  the 
affection  may  simulate  adnexal  disease,  appendicitis,  and  affections  of  the 
kidney,  or,  if  the  pain  is  higher  up,  gall-bladder  disease,  ulceration  of  the  duode- 
num or  stomach.  On  the  left  side  it  may  be  confused  with  adnexal  disease, 
with  cancer,  or  diverticulitis  of  the  sigmoid. 

The  diagnosis  is  made  by  excluding  other  diseases,  but  pre-eminently  by  the 
x-ray.  In  our  experience  the  expert  rontgenologist  describes  with  astonishing 
accuracy  conditions  that  are  later  verified  by  operation. 

The  treatment  of  constricting  intra-abdominal  bands  that  cause  symptoms 
is  essentially  surgical.  When  enteroptosis  is  also  present  it  should  be  treated 
according  to  the  suggestions  made  in  the  section  relating  to  that  subject.  The 
bands  should  be  released  by  careful  dissection.  Many  of  these  bands  reach 
a  marked  degree  of  hypertrophy  and  constitute  powerful  structures.  This  is 
especially  true  of  those  which  develop  across  the  upper  part  of  the  ascending 
colon,  by  which  the  cecum  and  sometimes  the  duodenum  may  become  very 
much  distended.  Not  only  must  the  main  constricting  bands  be  severed  and 
dissected  away,  but  frequently  adhesions  between  loops  of  intestines  must  be 
released.  If  raw  surfaces  are  created  by  this  procedure,  an  effort  should  be 
made  to  cover  them  with  peritoneum  if  any  is  available  for  this  purpose.  Some- 
times it  is  advantageous  to  graft  over  the  raw  area  a  piece  of  fat  removed  from 
the  omentum. 

While  performing  an  operation  of  this  kind  it  is  common  to  hear  the  remark 
that  the  operation  is  futile  because  the  adhesions  will  re-form  rapidly.  This 
is  a  mistake,  as  we  have  on  several  occasions  been  able  to  testify  when  the 
abdomen  had  to  be  reopened  for  some  other  cause  at  a  later  date,  the  formerly 
adherent  area  being  surprisingly  clear  of  adhesions.  If  in  cases  of  enteroptosis 
the  release  of  constricting  hands  makes  the  condition  of  ptosis  worse,  provision 
for  the  support  of  the  intestine  can  be  made  by  attaching  it  to  the  parietes  by 
the  methods  suggested  by  Coffey. 

When  intra-abdominal  bands  are  encountered  incidentally  dimng  the  course 
of  an  abdominal  operation  they  should  l)e  treated  conservatively,  for  many 
times  it  will  Ixj  found  that  they  act  as  an  efficient  means  of  preventing  ptosis. 
This  is  especially  true  of  the  veil-like  forms  of  Jackson's  membrane.  If  it  is 
evident  that  the  bands  are  constricting  the  bowel,  they  should  be  dissected. 
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CoNsroERiNG  its  prevalence,  the  intractability  of  its  local  processes,  and  its 
far-reaching  influence  on  the  health  and  bodily  resistance  of  the  individual, 
gonorrhea  in  woraan  must  be  regarded  as  one  of  the  most  important  of  gyneco- 
logic diseases.  Because  of  the  greater  complexity  of  the  female  genital  tract 
the  disease  in  woman  is  far  more  varied  and  more  dangerous,  both  to  life  and 
health,  than  in  man. 

Gonotrhea  has  a  unique  standing  among  infectious  diseases  not  only  in 
its  clinical  manifestations,  but  in  the  fact  that  its  specific  organism,  the  gono- 
coccus,  has  certain  sp)ecial  characteristics  that  differentiate  it  conspicuously 
from  all  the  pathogenic  bacteria. 

The  microscopic  appearance  and  the  morpholog>'  of  the  gonococcus  cannot 
be  dealt  with  in  this  work;  we  are  here  chiefly  interested  in  its  clinical  pecu- 
liarities. 

There  exists  to  the  gonococcus  no  immunity  whatever,  either  from  previous 
attacks,  or  by  individual  resistance,  or  by  hereditary  racial  qualities,  such  as 
belongs  in  some  form  to  most  other  microbic  organisms.  In  some  married 
people  there  appears  at  times  to  be  a  mutual  immunity  to  an  existing  gonor- 
rhea, yet  this  is  only  apparent,  for,  under  favorable  circumstances,  the  infection 
may  light  up  into  activity  in  either  of  the  pair,  and  is  always  capable  of  imparting 
an  acute  contagion  when  transferred  to  a  tliird  person. 

The  gonococcus  finds  its  most  congenial  habitat  on  mucous  surfaces,  where 
it  resides  for  the  most  part  superficially  between  the  interstices  of  the  epithelial 
cells.  It  has  little  tendency  to  invade  the  lumina  of  deep-lying  glands,  such  as 
those  of  the  cervix  and  the  vulva,  but  confines  its  activities  to  tlie  glandular 
ducts.  Nor  does  it  have  a  dispx)sition  to  penetrate  into  the  subcutaneous  con- 
nective tissue  nor  to  invade  the  lymph-  and  blood-channels,  although  rarely  it 
may  do  all  of  these  things.  Thusj  it  is  sometimes  found  attacking  the  joints, 
or  the  tendons,  or  the  valves  of  the  heart,  while  a  few  cases  of  a  general  gono- 
coccus septicemia  have  been  reported. 

The  organism  has  a  special  predilection  for  certain  human  mucous  surfaces, 
and  when  deposited  on  these  grows  inomediately  in  the  same  manner  as  do  other 
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bacteria  on  their  favorite  culture-media.  No  abrasion  or  injury  of  the  tissue 
surface  is  necessary,  the  normal  uninjured  epithelium  being  sufficient  for  its 
life  and  reproduction. 

When  confined  in  occluded  spaces  like  that  of  a  sactosalpinx,  the  gono- 
coccus  soon  dies,  whereas  in  unrestrained  secretions  it  retains  an  extraordinary 
longevity  and  virulence. 

The  gonococcus  is  exclusively  a  human  parasite.  It  is  not  found  outside 
of  the  human  body,  nor  can  it  readily  be  inoculated  on  other  than  human  tis- 
sues. Moreover,  it  can  be  easily  cultivated  only  on  media  made  from  hunian 
secretions.  Thus,  it  will  not  grow  on  pure  agar,  but  may  be  cultivated  on  agar 
combined  with  human  blood.  It  will  grow  in  hydrocele  fluid,  ascitic  fluid,  the 
contents  of  ovarian  cystomata,  and  even  in  urine;  but  not  in  bouillon,  animal 
blood-serum,  and  the  other  commonly  used  culture-media. 

Another  characteristic  of  the  gonococcus  is  that  it  is  infectious  only  in  the 
moist  state  and  that  it  grows  only  on  moist  surfaces.  Under  diy  conditions  it 
soon  dies.  Gonorrhea  is,  therefore,  an  almost  purely  contagious  disease,  and 
is  rarely  transferred  indirectly  except  in  the  case  of  young  children.  With 
this  last  exception,  gonorrhea  of  the  genitals  is  transmitted  almost  exclusively 
by  sexual  contact.  Acute  gonorrhea  in  a  woman  may  be  contracted  from  an 
acute  or  chronic  gonorrhea  of  the  man,  and  vice  versd. 

From  a  clinical  standpoint  one  of  the  most  important  characteristics  of  the 
gonococcus  is  its  power  of  latency.  This  does  not  correspond  biologically  to 
the  spore  stage  of  some  other  bacteria.  It  means  that  the  organism  remains 
living  in  the  human  tissue,  but  is  temporarily  inactive.  It  means  that  the 
patient  has  gonorrhea  without  sjonptoms.  The  gonococcus,  lurking  as  it  does 
in  the  interstices  lx?tween  the  epithelial  cells,  is  comparatively  safe  from  in- 
juries which  do  not  destroy  the  cells,  so  that  it  may  remain  dormant  for  long 
periods  of  time  until  stimulated  into  activity  by  changes  in  the  circulation  of 
the  surrounding  tissue.  The  limit  of  the  period  of  latency  which  the  gono- 
coccus may  possess  is  a  matter  of  conjecture  and  is  placed  by  different  authori- 
ties from  two  to  ten  or  more  years.  Probably  three  or  four  years  is  the  average 
limit  in  man  and  a  somewhat  longer  period  in  woman.  Reports  of  cases  of 
latency  of  twenty-five  and  twenty  years  are  to  be  received  with  doubt. 

The  favorite  lurking  places  for  the  latent  gonococcus  are  in  the  secluded  and 
well-protected  folds  of  certain  tissues  for  which  it  has  a  predilection.  Exam- 
ples of  these  are  the  prostate  gland  in  the  male,  and  in  the  female  the  ducts  of 
the  cervical  and  vestibular  glands,  and  the  rugae  of  the  lining  membrane  of  the 
Fallopian  tubes.  The  latent  germ  may  light  up  into  acute  activity  in  two 
ways:  it  may  either  produce  a  fresh  gonorrheal  attack  in  the  individual  in 
whom  it  has  been  residing  as  a  latent  parasite,  or  it  may  be  transferred  to  an- 
other individual,  and,  finding  there  a  fresh  soil  more  congenial  to  its  growth, 
incite  an  acute  process.  The  condition  that  favors  an  awakening  of  a  latent 
gonorrhea  is  the  bringing  of  fresh  nourishment  to  the  tissue  in  which  it  exists  as 
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a  result  of  hyperemia,  such  as  may  be  elicited,  for  exq,mple,  by  excessive  veneiy, 
menstruation,  childbirth,  and  ill-advised  pelvic  operations. 

It  is  this  power  of  latency  which  makes  the  gonococcus  so  treacherous  an 
organism,  and  which  renders  so  futile  the  efforts  to  prevent  the  extensive  ravages 
that  the  disease  makes  on  the  health  of  the  human  race. 

According  to  Amann,  it  is  probable  that  the  gonococcus  does  not  pass 
through  a  true  incubation  time,  but  rather  begins  to  grow  and  multiply  in  a 
very  short  time  after  being  deposited.  The  reaction  in  the  tissues  appears 
within  from  twelve  hours  to  two  days,  and,  according  to  Amann,  never  more 
than  three  dajre.  Norris,  on  the  other  hand,  gives  an  incubation  period  aver- 
ajging  three  days  to  a  week. 

The  various  phases  of  gonorrheal  disease  in  woman  are  determined  by  the 
predilection  which,  as  we  have  seen,  the  gonococcus  has  for  certain  surface  tis- 
sues of  the  body.  To  meet  the  requirements  for  the  active  development  of  the 
gonococcus  the  tissue  must  be  soft  and  delicate,  continually  moist,  and  well 
supphed  with  blood.  The  surface  may  be  modified  epithelium,  like  that  of  the 
urethra  or  the  delicate  squamous  epithelium  of  the  vagina,  or  it  may  be  eylindric 
mucous  epithehum,  like  that  of  the  endocervix,  or  it  may  be  the  endotheHum 
of  the  pelvic  peritoneum  or  the  delicate  epithelium  of  the  conjunctiva. 

The  surface  epithelium  of  the  various  parts  of  the  female  genital  system 
offers  favorable  soil  for  the  growth  of  the  gonococcus,  and  the  infection  of  each 
one  of  these  parts  constitutes  a  special  disease,  which  may  either  exist  as  an  affec- 
tion by  itself  or  be  associated  with  infections  of  other  areas  of  the  genital  system. 

The  parts  of  the  genital  tract  which  may  be  infected  to  a  greater  or  a  less 
extent  are:  (1)  the  vulva  and  vagina  (of  children) ;  (2)  the  urethra;  (3)  Skene's  or 
para-urethral  glands;  (4)  Bartholin's  glands;  (5)  the  endocervix;  (6)  the  endo- 
metrium; (7)  the  endosalpinx;  (8)  the  ovaries,  and  (9)  the  pelvic  peritoneum. 
An  understanding  of  gonorrhea  in  women  may  best  he,  gained  by  a  succes- 
sive study  of  the  infections  of  these  parts,  and  we  will,  therefore,  proceed  to 
consider  the  subject  under  the  following  topics:  (1)  Vulvovaginitis;  (2)  ure- 
thritis; (3)  inflanmiation  of  Skene's  glands;  (4)  Bartholinitis;  (5)  endocervicitis; 
(6)  endometritis;  (7)  salpingitis;  (8)  ovaritis,  and  (9)  pelvic  peritonitis. 

Extragenitally  the  gonococcus  may  infect  the  anus,  the  mucous  membrane  of  the  rectum, 
the  conjunctiva  of  the  eye,  and  the  mucous  membrane  of  the  mouth  and  nose  of  the  newborn. 
These  infections,  however,  constitute  diseases  which  do  not  come  within  the  scope  of  this 
book,  and  are,  therefore,  only  to  be  mentione<l  in  passing;.  It  should  also  be  noted  that  the 
gonococcus  has  no  tendency  in  women  to  ascend  into  the  bladder  and  kidneys,  and  that,  there- 
fore, the  urinary  tract,  with  the  exception  of  the  urethra,  ordinarily  takes  no  part  in  a  gonor- 
rheal attack,  no  matter  how  extensive  the  disease  may  be  in  the  genital  system. 

GONORRHEA    IN    CHILDREN 

Vulyoyaginitis. — Primary  gonorrheal  infection  of  the  vulva  and  vagina  is  a 
disease  which  affects  children  or  young  girls  almost  exclusively.     This  is  due  to 
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the  fact  that  the  modified  squamous  epithelium  of  the  vulva  and  vagina  in 
children  and  early  youth  is  soft  and  delicate.  It  is  extraordinarily  susceptible 
to  gonorrheal  infection.  As  the  child  develops  into  adult  life  the  surface 
epithelium  of  the  vulva  and  vagina  becomes  somewhat  comified  and  more 
resistant,  so  that  in  adult  life  a  primary  infection  of  the  vulva  or  vagina  is  rare. 
In  very  severe  or  badly  neglected  cases  these  parts  may  become  secondarily 
involved  in  the  adult,  but  when  this  occurs  there  is  usually  a  mixed  infection  of 
organisms  other  than  the  gonococcus. 

The  mode  of  infection  of  vulvovaginitis  in  children  is  often  difficult  to  deter- 
'mine.  A  few  cases  in  the  lower  strata  of  humanity  can  be  traced  to  depraved 
sexual  practices.  The  children  of  gonorrheal  patients  are  exposed  to  infection 
by  contaminated  towels,  sponges,  and  bed-linen.  The  lochial  discharge  of  a 
puerperal  woman  in  whom  childbirth  has  lighted  up  a  latent  gonorrhea  is  a  fre- 
quent means  of  infecting  the  child,  for  the  lochia  is  an  extremely  favorable 
medium  for  the  growth  of  the  gonococcus.  Such  sources  of  infection  as  these 
just  enumerated  are  sufficiently  obvious,  but  when  gonorrhea  makes  its  appear- 
ance and  extends  from  child  to  child  in  carefully  regulated  institutions,  such  as 
hospitals  and  schools,  the  mode  of  infection  is  often  puzzling  and  difficult  to 
trace.  In  searching  for  the  cause  of  such  epidemics  it  is  useful  to  remember 
that  the  disease  can  he  transmitted  only  in  the  moist  state. 

The  clinical  picture  of  a  child  with  gonorrheal  vulvovaginitis  shows  much 
swelling  and  redness  of  the  external  genitals,  associated  with  pain  and  extreme 
tenderness.  The  parts  are  continually  bathed  with  a  profuse  discharge  of  pus. 
The  disease,  like  all  forms  of  gonorrhea,  is  apt  to  last  for  weeks  and  months  if 
not  promptly  treated  at  its  onset.  The  disease  has  little  tendency  to  ascend 
above  the  vagina  into  the  uterus  and  tul>es,  but  much  damage  may  be  done  in 
the  vagina  as  a  result  of  the  tendency  to  ulceration  of  the  vaginal  membrane 
with  consequent  plastic  adliesions  between  opposing  surfaces.  This  is  one  of  the 
commonest  causes  of  acquired  gynatresia  (see  page  535).  Various  comphca- 
tions  may  arise.  In  a  certain  percentage  of  cases  the  urethra  is  infected,  while 
in  a  still  greater  number  the  cervix  becomes  involved.  Other  somewhat  infre- 
quent complications  are  inguinal  adenitis,  cystitis,  BarthoHnitis,  condylomata 
acuminata,  arthritis,  ophthalmia,  and  proctitis.  General  peritonitis  is  occa- 
sionally seen,  rarely  the  result  of  upward  extension  through  the  uterus  and 
tulx»s,  more  commonly  the  outcome  of  a  gonorrheal  septicemia  (Norris).  Gonor- 
rheal peritonitis  is  peculiarly  favorable  in  its  prognosis,  and,  if  a  diagnosis  can 
Ix?  made,  should  be  treated  conservatively. 

The  treatmeJit  of  gonorrheal  vulvovaginitis  in  children  is  very  difficult  and 
requires  great  care  and  patience.  During  the  acute  stage  there  is  often  so 
much  pain  and  tenderness  that  it  is  impossible  to  do  more  than  keep  the  ex- 
ternal genitals  clean.  Even  this  treatment,  if  properly  carried  out,  requires 
much  constant  attention  and  can  best  be  done  in  a  hospital,  where  care,  must 
Ix*  exercised  that  other  children  be  not  contaminated.    When  the  more  acute 
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process  has  subsided  somewhat  it  is  often  possible  to  inject  protargol,  2.5  to  5 
per  cent.,  or  argjnrol,  25  per  cent.,  into  the  vagina  and  to  give  cleansing  douches. 
If  this  can  be  done  in  conjunction  with  rest  and  strict  cleanliness  the  disease 
can  usually  be  quickly  controlled,  though  it  may  be  long  before  it  is  completely 
cured.  It  is  needless  to  say  that  most  of  these  cases  are  badly  neglected  if  they 
do  not  receive  hospital  treatment. 

When  the  disease  appears  in  young  girls  just  past  the  age  of  puberty  in 
whom  local  treatment  is  more  feasible,  it  is  also  best  when  possible  to  put  the 
patient  to  bed  in  a  hospital  under  the  care  of  a  comj)etent  special  nurse.  From 
four  to  six  hot  cleansing  douches  should  be  given  daily,  while  every  day  or 
every  other  day  an  injection  of  protargol  (5  to  10  per  cent.)  may  be  adminis- 
tered. The  discharge  under  this  treatment  is  quickly  controlled,  but  ^  the 
treatment  should  be  kept  up  for  from  ten  days  to  three  weeks  or  more.  The 
patient  on  returning  home  should  keep  up  the  daily  douches  under  the  super- 
vision of  her  mother  or  a  nurse.  If  the  disease  becomes  rccrudescent,  the 
patient  should  receive  again  the  hospital  treatment.  It  is  impossible  to  tell  at 
a  given  time  whether  or  not  one  of  these  patients  is  completely  cured,  as  the 
microscopic  examination  of  the  vaginal  secretion  is  quite  misleading  if  the 
report  is  negative. 

Excellent  results  have  been  reported  from  the  use  of  gonococcal  vaccines, 
which  seem  to  be  more  efficacious  in  the  treatment  of  the  vulvovaginitis  of 
children  than  in  any  other  acute  form  of  gonorrheal  disease. 

GONORRHEA   IN   THE   ADULT 

URETHRITIS 

In  gonorrhea  of  the  adult  the  primary  infection  takes  place  in  the  majority 
of  cases  in  the  urethra.  Just  how  often  this  occurs  is  somewhat  difficult  to 
determine,  and  the  estimates  of  primary  urethritis  vary  from  60  to  90  per  cent. 
This  uncertainty  is  due  to  the  fact  that  the  disease  in  the  urethra  is  often  very 
slight  and  attracts  little  attention  on  the  part  of  the  patient.  As  the  more  serious 
symptoms  of  ascending  gonorrhea  often  do  not  appear  for  several  weeks  or 
months  after  the  primary  urethritis,  the  association  between  the  two  phases 
of  the  disease  may  be  lost.  This  probably  occurs  in  the  majority  of  cases  in 
adults.  Next  to  the  urethra  as  a  point  for  primarj^  infection,  the  endocervbc 
holds  second  place,  while  the  vagina  is  primarily  infected  rarely  except  in  the 
young.  That  the  urethra  should  be  usually  first  attacked  is  logicallj^  to  be  ex- 
pected, for  the  epithelium  of  the  meatus  being,  in  the  female  as  in  the  male, 
an  extremely  favorable  medium  for  the  growth  of  the  gonococcus,  is  the  first 
of  the  susceptible  pjoints  of  the  external  genitals  to  be  exposed  to  infection  during 
coition.  It  often  happens,  of  course,  that  more  than  one  point  may  be  infected 
at  the.same  time.  The  urethra  may  also  be  infected  secondarily  from  a  primary 
focuB  in  the  cervix,  and  it  is  probable  that  this  is  often  the  case,  for  the  meatus 
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is  SO  situated  in  the  vestibule  that  leukorrheal  discharge  from  the  vagina  ahnost 
inevitably  becomes  lodged  to  some  extent  between  the  folds  of  tissue  which 
envelop  the  urinary  orifice.  The  disease  is  usually  confined  to  the  lower  third 
of  the  urethra. 

There  is  no  doubt  that  the  transmission  of  an  acute  gonorrhea  from  the  man  is  more  apt 
to  cause  a  primary  infection  in  the  urethra,  or  in  the  urethra  and  cervix  at  the  same  time,  while 
a  chronic  gonorrhea  of  the  man  might  be  expected  first  to  attack  the  cervix. 

In  the  young,  or  where  the  external  orifice  is  proportionately  small,  the  urethra  is  primarily 
infected,  while  in  those  who  have  borne  children  or  who  have  a  relaxed  vaginal  outlet  the  cervix 
is  more  apt  to  be  first  affected. 

The  picture  of  a  well-defined  gonorrheal  urethritis  is  very  characteristic  and 
almost  pathognomonic.  The  vestibule  is  reddened  and  tender  and  bathed  in 
pus.  The  meatus  is  pouting  and  swollen,  while  from  the  urethra  can  be  ex- 
pressed a  thick  creamy  pus,  a  smear  from  which  shows  the  gonorrheal  diplococci 
in  greater  or  less  abundance.  In  making  a  diagnosis  of  urethritis  it  must  be 
remembered  that  the  reddening  of  the  vestibule  and  the  eversion  of  the  meatus 
may  persist  after  the  urethritis  has  healed,  especially  if  there  has  been  an  as- 
sociated infection  of  Skene's  glands.  Then,  too,  a  vaginitis  or  endocervicitis 
may  cause  a  leukorrhea  which  bathes  the  vestibule,  a  part  of  the  secretion  being 
deposited  in  the  opening  of  the  meatus.  This  leukorrheal  deposit  often  looks 
like  the  pus  from  a  urethritis.  In  testing,  therefore,  for  a  urethritis  it  is  always 
best  to  wipe  the  vestibule  and  meatus  thoroughly  before  attempting  to  express 
pus  from  the  urethra.  Urethritis  may  be  caused  by  the  colon  bacillus  and  other 
oii^nisms,  but  many  cases  of  urethritis  from  this  cause  are  the  result  of  previous 
damage  done  by  a  gonorrheal  infection. 

Ssrmptoms. — As  has  V)een  noted,  urethritis  in  a  woman  may  come  and  go 
without  producing  any  noticeable  symptoms.  Sometimes  there  may  be  a 
mild  temporary  discomfort  in  urinating  which  is  no  more  severe  than  the  irri- 
tation which  most  women  occasionally  experience  from  a  concentrated  urine. 
A  typical  case  of  urethritis  in  the  female  is  quite  similar  in  its  initial  S3rmptoms 
to  that  in  the  male.  There  is  first  a  sense  of  discomfort  and  then  a  burning 
from  urination,  followed  by  a  purulent  discharge,  which  may  or  may  not  be  ob- 
served by  the  patient.  This  pain  on  urination  is  sometimes  extremely  severe, 
and  may  be  accompanied  by  ulceration  and  bleeding  from  the  urethral  mucous 
membrane.  The  swelling  of  the  external  genitals  often  gives  a  sense  of  pelvic 
pr(*ssure,  so  that  the  patient  not  infrequently  consults  her  physician,  thinking 
that  she  has  a  prolapse  of  the  womb.  The  course  of  the  disease,  as  compared 
with  that  in  the  male,  is  less  severe  and  less  definite.  The  duration  of  the  aver- 
age case  is  from  three  to  six  weeks,  but  the  acute  symptoms  usually  last  only  a 
few  days.  The  disease  has  little  tendency  to  ascend  in  the  urinary  tract  unless 
carried  up  by  improper  local  treatment.  Occasionally  gonorrheal  urethritis 
persists  and  becomes  chronic,  but  when  this  happens  there  is  usually  an  associ- 
ated inflammation  of  Skene's  glands,  which  has  an  influence  in  maintaining  the 
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persistence  of  the  urethritis.  Such  a  case  of  chronic  urethritis  may  last  indefi- 
nitely and  be  very  difficult  to  cure.  The  infection  in  time  becomes  mixed,  and 
may  persist  long  after  gonococci  cease  to  appear  in  the  discharge.  Discomfort 
on  urination  continues  to  a  greater  or  less  extent. 

Acute  gonorrheal  urethritis,  as  we  have  seen,  often  heals  spontaneously. 
Many  cases  when  under  observation  do  not  require  local  treatment  of  the 
urethra,  chief  attention  being  directed  toward  preventing  the  disease  from 
ascending  and  attacking  other  parts  of  the  genital  system.  The  local  treatment 
of  urethritis  is  best  carried  out  by  injecting  protargol  (2  to  10  per  cent.)  into  the 
urethra,  care  being  taken  not  to  force  the  solution  into  the  bladder.  The  solu- 
tion should  be  held  in  the  urethra  for  several  minutes  by  pressing  a  pledget  of 
cotton  against  the  meatus.  The  patient  should  urinate  just  before  the  injec- 
tion and  should  abstain  from  urinating  for  an  hour  afterward.  The  solution 
should  be  used  only  in  such  strength  as  the  patient  can  tolerate  without  pain. 
If  the  case  is  taken  in  time,  ascending  infection  can  usually  be  prevented  by  un- 
remitting cleanliness,  chiefly  in  the  form  of  frequent  vaginal  douches. 

The  treatment  of  chronic  urethritis  is,  for  the  most  part,  devoted  to  the 
inflammation  of  Skene's  glands,  which  usually  accompanies  and  maintains  the 
condition. 

Stricture  of  the  urethra  as  a  result  of  gonorrhea  is  not  common  in  women 
because  of  the  comparative  mildness  ot  the  disease  and  the  slight  permanent 
damage  usually  done  to  the  urethral  mucous  membrane.  The  symptoms  of 
stricture  are  like  those  in  man — i.  e.,  frequent  and  difficult  micturition  and 
sometimes  incontinence.  Strictures  usually  yield  readily  to  treatment,  which 
consists  either  in  slow  dilatation  without  anesthesia  or  in  forcible  dilatation 
under  an  anesthetic. 


INFLAMMATION  OF  SKENE'S   GLANDS 

Skene's  glands  are  small  secretory  structures  situated  on  each  side  of  the 
meatus,  their  function  being  probably  that  of  lubrication,  though  this  has  not 
been  clearly  established.  The  ducts  of  these  glands  have  minute  exits  near  the 
meatus  which  simulate  the  duct-openings  of  Bartholin's  glands  at  the  introitus 
of  the  vagina.  There  is  also  a  third  gland,  described  by  Schuller,  which  lies 
anteriorly,  half-way  between  the  other  two.  It  is  probable  that  Skene's  glands 
may  be  primarily  attacked  by  gonorrhea,  but  their  infection  is  usually  second- 
ary to  a  urethritis.  An  inflammation  of  them  is  one  of  the  stigmata  of  gonor- 
rhea, for  they  are  rarely  infected  specifically  by  any  other  organism. 

Skene's  glands  when  inflamed  cause  the  meatus  to  look  swollen  and  red. 
The  ducts,  which  are  normally  hardly  discernible,  become  widened  and  exude 
characteristic  gonorrheal  pus.  The  disease  of  the  glands  usually  ceases  with  the 
healing  of  the  associated  urethritis,  but  the  process  may  become  chronic  and 
exist  as  an  independent  disease  for  a  long  time.    As  in  other  chronic  gonorrheal 
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processes,  the  infection  in  time  becomes  mixed  and  the  gonococeus  crowded  out 
by  other  organisms.  The  glands  then  remain  as  small  pus-pockets  which  mamr 
tain  a  constant  irritation  of  the  meatus  and  urethra.  This  condition  is  a  source 
of  worry  and  mental  distress  to  patients,  especially  if  they  are  aware  of  the 
original  cause  of  the  trouble. 

Sometimes  the  process  burrows  more  deeply  into  the  tissue  and  creates  a 
chronic  peri-urethral  abscess,  with  an  opening  into  the  urethra  through  which  it 
discharges  pus  either  continuously  or  periodically.  Chronic  inflammation  of 
Skene's  glands  may  produce  granulation,  caruncles,  or  eversion  of  the  urethral 
lining  membrane.  .Sometimes  the  proc^  causes  permanent  destruction  of  the 
meatus,  so  that  the  opening  of  the  urethra  is  abnormally  wide,  a  condition  which 
may  result  in  partial  incontinence. 

Inflamed  Skene's  glands  which  do  not  subside  under  treatment  of  the  urethra 
may  be  injected  with  protargol  or  iodin  by  means  of  a  blunt-pointed  hjrjxxlennic 
needle.  The  long-standing  cases,  especially  those  in  which  permanent  pus- 
pockets  are  established,  require  careful  dissection  and  excision. 

INFLAMMATION  OF  BARTHOLIN'S  GLANDS 

Bartholin's  glands  are  two  racemose  glands,  situate  one  on  ea-ch  side  of  the 
posterior  commissure  of  the  vaginal  orifice,  their  physiologic  function  being  that 
of  lubrication.  In  the  virgin  the  openings  are  close  together,  but  in  the  relaxed 
vagina  they  are  more  widely  separated.  The  minute  openings  of  the  ducts  are 
usually  discernible  on  inspection  and  can  be  marked  by  the  two  canmcular 
remains  of  the  hymen,  which  lie  one  on  each  side  of  the  vaginal  opening  and 
which  persist  till  the  membrane  becomes  smoothed  out  by  the  atrophy  of  later 
age.  These  two  ducts  form  useful  landmarks  in  operations  for  repair  of  the  re- 
laxed vaginal  outlet. 

Bartholin's  glands  may  be  infected  primarily,  but  the  infection  is  usually 
secondary  to  an  infection  elsewhere,  especially  in  the  urethra.  They  are  rarely 
infected  by  any  other  organism  than  the  gonococeus,  so  that  an  inflammation  of 
them  constitutes  an  almost  unmistakable  stigma  of  gonorrhea.  The  initial 
infection  takes  place  in  the  short  duct  of  the  gland.  Other  pyogenic  organisms 
in  time  take  part  in  the  inflammatory  process  and  crowd  out  the  gonococeus. 
The  infection  may  then  extend  to  the  main  part  of  the  gland,  and  an  abscess 
be  established  which  may  become  acute  at  once  or  lie  dormant  to  light  up  at 
some  later  period.  The  initial  infection  may  pass  unnoticed  and  no  evidence  of 
disease  in  the  gland  appear  till  long  after  other  manifestations  of  gonorrhea  have 
disappeared.  As  a  rule  only  one  gland  is  affected,  but  both  glands  may  become 
inflamed,  either  simultaneously  or  at  different  periods. 

Inflammation  of  Bartholin's  glands  is  almost  sure  to  recur  if  the  gland  is  not 
entirely  excised.  This  recurrence  may  take  place  at  any  time  after  the  first 
infection,  often  appearing  years  later.  The  nature  of  the  recurring  inflammation 
may  vary  from  a  slight  thickening  and  tenderness  of  the  gland  up  to  an  enor-- 
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^mous  abscess.  The  cliiiical  pirtiirc  of  an  abscess  of  Bartlioliii's  gland  is  very 
I  characteristic.  The  s^vvelliiig  of  the  gjland  cau«eH  a  deviation  to  one  side  of  the 
usually  straight  line  of  the  introitus,  and,  on  nispectiou,  ean  readily  Ix?  recog- 
liized  at  a  glance.  There  is  exquisite  pain  and  tenderness  in  the  acute  stages. 
On  separating  the  labia  the  parts  app(\'ir  red  and  inflamed  and  bathed  in  pus  if 
the  al>seess  oeeiirs  during  the  primary  gonorrheal  attack.  The  recurrent  ab- 
are  often  milder  in  their  course. 
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Fiu.  2(i. — Barthoun*8  Gland. 

Low  power.     Gcneml  view  of  the  stnieture  coni^i'^tiDj?:  of  gluiid^  of  tW  rafc^most^  iypp  nut  aeross, 

Ijing  clotie  together,  uud  in  .'iomL'  phu^^ji  diltiti'd,     Al  i\w.  top  in  scfu  a  durl. 

The  treatment  of  Bartholinitis  is  complete  excision  of  the  gland  whenever  it 
is  possible.  In  the  very  acute  cases  it  is  necessary  first  to  incise  the  abscess  and 
evacuate  the  pus,  and  then  ciissect  otit  the  gland  as  s<i<hi  as  the  wound  becomes 
clean  and  granulating.  In  the  recurrent  type,  where  the  inflarnniatoiy  process  is 
milder,  the  gland  can  be  excised  entire  with<nit  spilling  the  pus  until  the  last  cut 
is  made  at^ross  the  duct.  Tliis  is  preferable  to  evacuating  the  abscess  first, 
because  the  gland  after  Ijeing  emptied  collapses  and  the  dissection  of  the  sac  is 
rendered  more  difficult.  A  description  of  the  operation  for  Barthohuitis  is 
given  on  page  588,         • 
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Between  the  recurrences  of  inflammation  the  gland  usually  regresses  in  me 
to  such  an  extent  that  it  can  hardly  be  felt  on  palpation.  It  is  better  not  to 
ofwrate  during  this  stage,  as  it  is  difficult  to  find  the  gland  during  dissection  and 
ditforentiate  it  from  surrounding  tissues.  An  operation  at  this  time  is  apt  to 
rvsult  in  considerable  mutilation,  with  the  possibility  of  leaving  some  of  the 
gland  structure  behind. 

It  Si^metimes  happens  that  the  inflammatory  process  in  the  gland  entirely 
sulvsidos,  leaving  the  duct  occluded.    Secretions  of  the  glandular  cells  may 


Ficj.  27. — Barthoun's  Gland. 
H»<h  |K»^\»i        l-YiuM  tc>i»  of  siinio  soction  a«  previous  drawinK,  showing  the  duct  which  is  lined 
t\\  Ivv*  V  uKuvl.^l  viaiNi'lium  Hiui  Xhv  tiUxudu  which  are  lined  by  a  single  layer  of  high  cells  which  secrete 


ihoM  vau.>t\*  .i  ixtiMiiion  cyst.  This  is  a  late  phase  of  Bartholinitis  and  does  not 
.•^^^Hsi!  nunl  loiik;  nt'trr  the  active  process  has  cea.s(Mi,  sometimes  many  years 
♦•u** .  rtuvio  v\Ni>  may  rt»jrn\^s  and  then  recur  after  considerable  lapse  of  time, 
,Ni  r!u\\  t»»'0  Uvonu'  iH'nnnnont  and  slowly  grow  into  quite  large  tumors.  They 
sK^  ^»x'i  »i»^^*  tuus  l»  pain,  but  they  often  interfere  with  coit\is  and  sometimes  cause 
H,au*i>  V  »«ii»u^i«».A.  Tvsts  of  Bartholin's  glands  are  nearly  always  consequent 
**\vi    <"i»  ^'*^'   :;o»K»Mhoiil  iufiH'tion  and,  therefore,  are  to  l)e  regarded  as  fairly 
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The  treatment  of  Bartholin's  cysts  is  always  total  extirpation  on  ancount  of 

•ir  tendency  to  recorrenee.     In  o^wrating,  thc^  inrision  should  lie  made  through 

skin  and  not  through  the  soft  modified  nienilimne  of  the  introitus  near  the 


Fit;.  28. —  Ct»t  ok  Baktholik'h  Glan'd. 
the  chftracteristic  swelliusf  on  ouc  sicie  fvf  the  iiitroitui*.     Abi<cess  of  Bartholin's  gland  gives 
Ihe  same  outward  api^earance. 


tfuct.  By  careful  dissection  the  cyst  may  be  removed  entire.  If  it  is  punc- 
'eii,  the  cyst  collapses  and  the  dissection  then  Ixn'omes  ragged  and  mutilating, 
is  t-o  t»e  remembereti  that  the  clean  remo^'al  of  a  Bartholin's  gland  or  cyst  is  not 
particularl}^  easy  operation.     The  dissection  must  be  carried  deeply  into  the 
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paravaginal  tissue?,  and  there  is  often  troubk^somc  bleeding.    The  operation 
should,  therefore,  not  l)e  attempt(M:l  under  local  anesthesia.     (See  page  589.) 

Another  ])has(»  of  nnnirrent  Bartholinitis  is  an  inflammatory  thickening  of 
th(»  gland,  which  giv(»s  considerable  discomfort  or  pain.     The  ghind  may  not  Ijc 


1  I::.  J*.'.  -  Laiice  Cyst  of  BAnnrouN's  C1i^\nd. 
Prawn  from  an  rld«ily  woman  wlio  lia<l  ''arrird  iln"  tumor  for  many  years.     The  vulva  waa 
flir<tort«Ml  an<l  flM'<-y>t  i.ri-.--»<l  on  llnun-tlira  -o  :t.-  t(»  int<  rfiTi-  wiili  urination.     Tlio  ryst  wa^  di^.MK*ted 
rmt  <'ntin'  witliout  rnpinrin^'  it.     Tlim-  \va-  no  r«>nn<-ction  uith  tlir  iiiLMiin.-il  canal. 


larjrc  cnouiih  to  be  <li<ccniii)l<*  on  in-ptM-timi,  but  can  be  fch  bi'twccn  the  thumb 
and  fnn'iiii^cr  |)lMr(M|  just  insidr  the  introitus.  No  matter  how  small  the  gland 
may  feel,  if  it  i>  ^iviim  >yin|)tnins  it  should  be  excised,  for  na^trinp  discomfort 
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the  perineal  region,  from  whatever  cjiuse,  is  liable  to  be  a  source  of  nen^oua 
itatioD,  which  miiv  drvt'lop  serious  consequences  out  of  all  proportion  to  the 
ivity.uf  the  originsii  lesion. 

EWDOCERVICITIS 

Before  taking  up  thr*  pconorrhral  irifcclitiiis  of  the  endoeervix  and  oikIotucI  Hum  it  it^  axlvis- 
>le  to  review  bripfly  several  importurit  facts  alxmt  the  structurt^  of  tlit*  cervix  arul  htydy  uf  the 
teru»  which  are  not  always  .sufficiently  ernphai*ize<l.     It  i.s  a  gcKMl  f>bin  to  regard  the  fundas  and 


Fiti.  30.— Gl.^viis  of  the  Cervix, 
Low  power.       The  Klaod^  are  sthowii  in  croas-aectiou.       They  are  lined  fry  cylindrie  cells,  the 
iclci  of  whieh  lie  uf  the  hnt^\  leaving  u  liirjje  uiiiount  of  clear  proioplii>ini-     Tliej?r  jjljiudy  li*^  in  the 
*tivr  ond  niU!<feular  lif*Hue  of  the  eenix,  not  having  a  eytogenaus  eoiiiieetive  tirt.s\ie  arourjd  them 
idu  of  the  eudonietrituii. 


66fTix  «»f  the  uterus  as  two  ver>-  distinet  organs,  whieh  differ  from  each  other  more  or  leSS 
enentiaUy  in  their  htat-oloKie  i^truetvin%  physiolojiic  functions,  and  in  the  paihol(*gic  processee 
that  aifect  tliom.  We  shall  have  occasion  often  to  refer  to  tliis  fuel  its  we  proceed  in  the  study 
uf  ulerine  condition?. 

The  mucous  mernbnme  of  the  cervix  is  very  different  from  that  of  the  fundus.  In  the 
endocervix  the  membrane  Ls  eomposed  (»f  et>infilieMtf*d  raeenmNe  glands^  witl;  small  durrs  ernpfy- 
ing  into  the  cerv  ic:il  canal.     The  epithelium  lining  Ibe  cervical  glands  Li  uf  the  high  cyliiidric 
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vvv.  aa  we  shall  ""e 
__  .  »^  «««.  ^^fiol  into  defimt. 
'^:-^'*^^  «*^c.Ued  the  arbor  vit«. 

l^-*^  ""llS^  «***^  °^  'Tu  ^the  same  type 
!^««**°"^Siu«»««**"*^f.^  mucus.  Wethu 
^^  -«^^::^ThVch  is  »'>^«X,Cd  m  their  Pl 

r^-^  ^T^!^  ««  «*^  J^  same  inic«^'°'^  Tl^ians  « 
^:;^^-^irrSt--'itS:^entbarner^^^^^ 

^^  "**  T^««««-^  *x*"w^^»°»°^°-    ^•'  ^ Tpossible  from 
■"^  .-«««  *  *  *^L_;MDi>«oa**"  TTii.  endocervw,  nu 

■»***  ^"^^  ■>«  Vie  primary 

---•*-  J  the  endocervuc  tnay  be  P  ^ 

_i^  >B&<o>»  *^  *    Ltter  of  conjecture,  an 
^;yi»«rt««i  ^^?^  t  »  n««^'^         ^0  ^r  cent,  anc 

,,.vv-  -*;T^  **i  T^n  primarily  infected 
•^^'  ^'  lr.'-»»P^*^  ^     ^e  c!rv«  is  one  of  tbe 
^^^^^  c^jttv^  ^  ^YiC  organ,  infectK 

*--     '^•:^«-~  ,.i.mvolvedprimarVl 

■^  ^  '^'t.^     ^^•**^  "^"^'t  excepting  as  H  oc< 

-^-  ^  "■^"'*'  l^'**  **"     'membrane.     ^^ 
...^-  """llsv  >rf  »»*  '""'^I^  Z  associated    - 

v-"^  ""I^     ^  "^  tm  the  cervical  J 

V--  ^*^^  ^«^^^'**":  of  the  encU 
^l»;v>>  ^  .  cj*M««***    ,  uarthoims  Si^^' 
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ENDOBfETRITIS 


The  endometrium  seems  to  be  peculiarly  immune  to  what  may  be  called  a 
permanent  infection  of  gonorrhea.  It  must  be  that  during  the  process  of  ascend- 
ing from  the  endocervix  to  the  tubes  the  gonococcus  resides  in  activity  on  the 
mucous  membrane  of  the  endometrium  for  a  time,  but  a  true  acute  gonorrheal 
endometritis  is  rarely  seen.  The  conclusion  is  that  the  endometrium  serves  as 
an  efficient  bridge  for  the  passage  of  the  gonococcus  to  the  tubes,  but  that  it  is 
not  a  congenial  soil  for  the  organism  to  make  a  permanent  abiding  place.  This 
fact  is  shown  in  the  microscopic  examination  of  uteri  removed  for  acute  adnexal 
disease,  in  which  usually  the  endometrium  presents  no  sign  of  active  inflamma- 
tion. Gonorrheal  endometritis  is  not,  therefore,  often  a  disease  for  direct  local 
treatment.  If  it  does  occur,  and  can  be  demonstrated,  it  should  either  be  let 
alone  or  treated  with  great  care.  The  curet  is  a  dangerous  instrument  to  use  in 
such  a  case  on  account  of  its  ability  to  extend  the  infection  to  the  pelvic  cavity 
or  of  lighting  up  pre-existing  adnexal  disease.  Moreover,  intra-uterine  applica- 
tions and  douches  are  also  fraught  with  danger. 

In  cases  of  long-standing  pelvic  inflammatory  disease  the  endometrium  is 
sometimes  found  by  microscopic  examination  to  be  in  a  condition  of  so-called 
chronic  endometritis.  (See  page  247.)  This  is  probably  more  often  the  end- 
result  of  puerperal  sepsis  than  it  is  of  acute  gonorrheal  endometritis.  It  may 
cause  abnormal  uterine  bleeding  during  the  recrudescence  of  pelvic  inflammation. 
This  makes  the  conduct  of  the  case  somewhat  confusing,  for  it  often  leads  to  an 
ill-advised  cureting,  which  may  awaken  the  pelvic  process  into  dangerous  activ- 
ity. Persistent  leukorrhea  is  a  constant  symptom  of  chronic  endometritis. 
Dysmenorrhea,  sterility,  and  abortion  are  probably  sometimes  caused  by  it. 

The  treatment  of  chronic  endometritis  is  rarely  directed  to  the  endometrium 
alone,  as  a  diagnosis  is  made  with  such  difficulty.  The  disease  is,  for  the  most 
part,  treated  in  connection  with  chronic  adnexal  disease,  with  which  it  is  usually 
associated. 

GONORRHEA   OF  THE  TUBES 

It  is  seldom  that  an  infection  of  the  tubes  follows  immediately  a  primary 
gonorrheal  urethritis  or  endocervicitis.  The  internal  os,  an  obstructive  barrier 
to  most  microorganisms,  is  less  effective  against  the  gonococcus,  and,  though 
delaying  its  invasion  for  a  time,  may  eventually  allow  it  to  pass  through  and 
attack  the  tubes.  This  may  not  occur  for  months  or  even  years  after  the  initial 
infection,  and  represents  the  awakening  of  a  chronic  latent  endocervicitis. 

The  gonococcus,  on  passing  the  harrier  of  the  internal  os,  proceeds  to  the 
tubes,  doing  very  little  damage  to  the  intervening  endometrium,  which  it  uses 
more  as  a  bridge  than  as  a  soil  for  permanent  propagation.  The  tubal  isthmus, 
though  small  in  caliber,  is  an  oix^n  portal  for  all  fluids  and  organisms  that  pass 
the  internal  os,  so  that  the  gonococcus  finds  ready  access  to  the  tubal  mucosa, 
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ite  folds  of  which  are  especially  well  atlaptecl  for  i t sTitnpTantation  and 

growth. 

Pathology* — Endosalpingitw. — Ta  the  enrliest  stages  of  the  disease  the  folds 

of  the  mueosa  become  swollen  and  reddened,  while  the  lumen  is  bathed  with  an 
idate  which  is  more  or  less  purulent,  accordinji  to  the  seventy  or  the  duration 
the  infection^     The  tube  it.self  Ix'cimik's  I'lfinj^atod  ami  thickened;  tlie  finibri- 


/ 


X 


fkp': 


^       -i: 


I 


4>' 


V:; 


'*>yk>'V 


^j  ^#«    ; 


•^^11 


\ 


;j 


Fig.  31. —  Normal  Tv  be.     Middle  Pohtion. 
Low  power  showing  lumen.     The  lumen  of  tht*  tul»e  i»  very  nearly  fill*v4  hy  fold«>  of  nuirous 
membnuir  fiaUefl  villi,     Thcac  lir  free  tn  thi-  lutnc  n  nad  ronsi.Ht  of  u  t'{JijiK'rri\e-tiiS.stji.*  siroaia  carryims 
bkiod^vesMlfi.     They  are  covered  with  cilintetl,  •"yliiidnc  epitheliiun. 

ate<l  extremities  are  thickened,  red,  and  angry  looking.  Up  to  tins  point  the 
disease  is  a  simple  endosalpingitis  (also  called  catarrhal  salpingitis),  and  may  rep- 
JEsent  the  preliminary  stape  of  a  later  and  more  severe  inflammation,  or  it  may 
be  the  limit  of  the  disease.  Both  tul>es  nia3^  henl  compk^tely^  or  one  tul»e  may 
proceed  no  further  in  the  process,  while  the  other  may  go  on  to  destructive 
changes.  There  is  no  doubt  that  both  tul>es  are  alwav'Ts  originally  infecteiL 
In  some  cases  the  endosalpingitls  stage  of  the  disease  seems  hardly  to  he  noticed 
13 
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paravaginal  tissues,  and  there  is  often  troublesome  bleeding.    The  operation 
should,  therefore,  not  be  attempted  under  local  anesthesia.     (See  page  589.) 

Another  phase  of  recurrent  Bartholinitis  is  an  inflammatory  thickening  of 
the  gland,  which  gives  considerable  discomfort  or  pain.    The  gland  may  not  be 


J' !■;.  LM».  — T.ARCJE  CtST  OF  BaRTIIOLIN'.s  CiL.\ND. 

Drawn  from  an  oldcrly  woinitrj  who  h:id  fnrri^'d  the  tumor  for  many  yours.  Tho  vulva  was 
distorted  and  the?  cyst  pressed  on  tin-  ur<*tlir:i  so  as  to  intt-rfrn*  witli  urination.  The  cyst  wasi  disssocted 
out  entire  without  nipturinjr  it.     'Ilierc  was  no  i-onncction  with  the  intminal  ranal. 


large  enough  to  l)c  disrcriiiblc  mi  inspection,  hut  can  ])o  felt  between  the  thumb 
and  forefinger  placed  just  inside  the  introitus.  No  mutter  how  small  the  gland 
may  feel,  if  it  is  giving  symptoms  it  should  be  excised,  for  nagging  discomfort 
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of  the  perineal  region,  from  whatever  eause,  k  liable  to  be  a  source  of  nervous 
irritation,  wbieh  muy  tievelop  serious  consequences  out  of  all  proportion  to  the 
gravity  of  tbe  original  lesion. 

ENDOCERVICITIS 

Before  taking  up  Lhf  goiiorrlir:il  iiif*'ctioiL4  uf  the  cndocervix  and  cn<loiiietrium  it  is  advis- 
able to  review  briefly  several  impnrtimt  facts  about  the  strtieture  of  tbp  cen-ix  ami  bcjdy  of  the 
utjcnw  which  fire  not  ahvavH  sunici(^nlly  emphitsizptl.     It  ij*  a  good  pUin  to  regard  the  fundus  iind 


l^w  [yowpj.  The  Klaq,ds  are  shown  in  rropa-sectiou.  They  nro  lined  Uy  eylindrie  eelb,  the 
nuclei  of  whii-h  lie  at  the  bikse,  leaving  a  lurpe  amount  of  elejir  protuphibtJi.  These  pLnnd^  He  in  tlie 
r*7tijnective  and  iiiU!*eular  tissue  ctf  the  et  rvix*  nut  having  a  eytogenour^  roniiective  titisiie  orouud  them 
a*  do  ttte  elftiidi*  of  the  mdonietriinn. 


of  the  uterU-H  a.s  two  very  distinct  organs,  which  differ  frnin  eaeh  t*thi*T  more  or  less 
eeeentiaily  in  their  histologic  wtnieture,  physiologic  futictions^  :ind  in  the  pathologic  procewriei* 
that  affect  them.  We  shiiil  have  occasion  often  to  refer  to  this  fact  as  we  proceed  in  the  study 
of  uterine  conditions. 

The  mucous  membrane  mF  the  cervix  is  very  dilTerent  fnim  that  of  the  fundus.  In  the 
endcxsemx  the  membrane  Is  eompose<l  tpf  eomplif*atrd  raeeiiKtse  glands,  witli  small  ductn  emjity- 
ing  inUi  the  cervicid  canal.     The  epithelium  lining  the  cervical  glands  is  of  the  high  cylindric 
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goblet-ccll  type.  These  glands  secrete  a  true  mucuSf  which,  as  we  shall  see  later,  is  of  great 
importance  in  many  ways.  The  endocervical  mucosa  is  thrown  into  definite  rugs,  radiating 
from  a  central  line,  an  arrangement  commonly  called  the  arbor  vitae.  These  folds  are  of  clinical 
significance  in  inflammatory  processes  of  the  cndocervix.  • 

Toward  the  internal  os  the  mucous  membrane  becomes  modified,  the  glands  become  leas 
arborescent,  and  the  high  cylindric  epithelium  becomes  lower  in  type.  At  the  internal  oe  the 
mucous  membrane  of  the  cervix  merges  into  the  mucosa  of  the  body  or  the  endometrium. 

The  endometrial  mucous  membrane  consists  of  simple  tubular  glands  lined  with  a  low  cu- 
boidal  epithelium.  The  surface  epithelium  of  the  canal  is  of  the  same  type,  but  ciliated.  The 
endometrium  produces  a  thin  secretion  which  is  not  true  mucus.  We  thus  see  that  the  cndo- 
cervix and  endometrium  are  unlike  both  histologically  and  in  their  physiologic  functions. 
They  also  differ  in  the  manner  in  which  the  same  infection  may  affect  them. 

Normally  the  internal  os  acts  as  an  efficient  barrier  to  all  organisms  excepting  the  gonocoo- 
cus,  the  tubercle  bacillus,  and  the  spermatozoon.  If,  however,  the  os  be  artificially  dilated,  or 
if  it  become  patent  as  a  result  of  parturition,  infection  is  possible  from  any  pathogenic  germ. 

Thus  it  is  that  in  the  non-impregnated  uterus  ascending  infection  in  the  endometrium 
and  tubes  rarely  occurs  excepting  from  gonorrhea.  The  endocervix,  however,  is  more  suscep- 
tible to  infection,  as  the  external  os  affords  less  protection  and  the  mucous  folds  of  the  cervical 
mucosa  constitute  a  favorable  soil  for  various  organisms.  Especially  is  this  -true  of  the  gono- 
coccus. 

Gonorrheal  infection  of  the  endocervix  may  be  primary  or  secondary.  How 
frequently  it  is  primary  is  a  matter  of  conjecture,  and  opinions  vary  consid- 
erably, some  placing  the  figure  as  low  as  10  per  cent,  and  others  as  high  as  40 
per  cent.  It  is  possible  that  many  of  those  cases  whose  first  noticeable  sjrinp- 
toms  are  from  a  salpingitis  have  been  primarily  infected  in  the  cervix.  This  is 
a  reasonable  conclusion,  because  the  cervix  is  one  of  the  most  insensitive  parts 
of  the  body,  and  diseases  of  the  organ,  infianunatory  or  otherwise,  give  little  or 
no  pain.  The  discharge  resulting  from  the  first  infection  may  readily  be  over- 
looked by  the  patient. 

It  is  likely  that  the  endocervix  is  involved  primarily  or  secondarily  in  most 
cases  of  gonorrhea.  Acute  gonorrheal  cndocervicitis  in  its  primary  stage  is  not 
often  a  matter  of  speciartreatment,  excepting  as  it  occurs  as  a  part  of  a  general 
complex  infection.  When  seen  the  cervix  is  red  and  angry  looking,  with  ever- 
sion  and  prominence  of  the  nmcous  membrane.  It  causes  some  pain  to  the 
touch,  and  is  said  in  some  cases  to  be  associated  with  tenderness  of  the  in- 
guinal lymph-glands.  There  is  always  present  a  profuse  gonorrheal  discharge 
mixed  with  nmcous  secretions  from  the  cor\acal  glands.  Menstrual  disturb- 
ances, usually  in  the  form  of  menorrhagia,  are  common. 

Chronic  gonorrheal  eiidocerv'icitis,  on  the  other  hand,  is  a  special  disease 
which  is  of  great  clinical  importance  and  one  that  is  very  difficult  to  treat. 
The  process  of  gonorrheal  infection  of  the  endocer\ncal  mucous  membrane 
simulates  that  of  Skene's  and  Bartholin's  glands  in  that  the  infection  occurs 
in  the  ducts  of  the  glands.  Later,  a  mixed  inft^ction  of  other  organisms  takes 
place  gradually  to  the  exclusion  of  the  gonococcus,  and  th(^  infection  is  then 
carried  into  the  complicated  lumina  of  the  rac(Mnos(^  glands.  The  irritation  of 
the  infection  stimulates  the  mucous  cells  to  a  hypersecretion,  so  that  a  stream 
of  mucopurulent  material  is  continually  poured  out  into  the  cervical  canal. 
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thus  producing  the  constant  leukorrhea  which  is  so  characteristic  of  the  disease. 
In  some  glands  the  inflammatory  process  may  cause  a  closure  of  the  duct. 
The  gland  continuing  to  secrete  without  an  outlet  becomes  a  retention  cyst. 
This  process  also  takes  place  in  all  chronic  inflammations  of  the  cervix,  with 
formation  of  retention  cysts.  They  are  commonly  designated  as  Nabothian 
cysts  from  the  name  of  Naboth,  who  first  described  the  cervical  glands.  Na- 
bothian cysts  are  filled  either  with  clear  mucus  or  with  a  cloudy  mucopus,  if 
the  gland  is  infected. 

Endocervicitis,  unlike  Bartholinitis,  is  not  a  stigma  of  gonorrhea,  for  it  may 
occur  as  a  result  of  the  lacerations  of  childbirth  or  it  may  even  appear  in  virgins. 
The  endocervix  is  a  favorite  and  treacherous  place  for  the  latent  gonococcus  to 
lurk,  either  in  the  folds  of  the  lining  membrane  or  in  the  ducts  of  the  glands,  ready 
to  light  up  into  later  infectious  activity  under  the  h>T5eremic  influence  of  coitus, 
menstruation,  or  childbirth. 

When  a  chronic  gonorrheal  endocervicitis  has  been  established  the  condition 
resembles  somewhat  that  of  gleet  in  the  male.  There  is  a  persistent  irritating 
leukorrheal  discharge  which  the  patient  has  difficulty  in  controlling,  even  with 
numerous  douches.  Douches  have  no  curative  effect  on  the  disease,  as  they  do 
not  reach  the  seat  of  infection.  They  merely  cleanse  the  vagina  of  the  accumu- 
lated secretions  and  prevent  to  some  extent  the  irritation  which  results  from  the 
contact  of  the  discharge  with  the  external  genitals.  The  influence  of  this  con- 
stant leukorrheal  discharge  often  has  a  disastrous  effect  on  the  nervous  system 
of  the  patient,  especially  if  she  is  aware  of  the  original  cause  of  her  trouble. 
She  feels  herself  degraded  by  her  condition  and,  as  her  efforts  for  controlling  the 
disease  are  usually  unavailing,  her  health  becomes  impaired  far  out  of  propor- 
tion to  the  seriousness  of  the  local  infection.  Endocervicitis  must  be  regarded 
as  one  of  the  most  important  factors  in  the  genital  neuroses  which  play  such  a 
prominent  part  in  gynecologic  disease. 

The  treatment  of  endocervicitis  should  be  applied  directly  to  the  endocervix 
itself.  Applications  of  tampons  and  painting  the  vagina  and  vaginal  portion  of 
the  cervix,  like  douches,  do  not  reach  the  seat  of  the  disease,  but  serve  only  to 
keep  the  vagina  clean.  It  is  sometimes  possible  to  cure  the  infection  by  repeated 
local  applications  to  the  cervical  canal.  A  quicker  but  not  infallible  method  is 
to  curet  and  cauterize  the  endocervix.  If  all  other  methods  fail,  the  rather  diflfi- 
cult  Schroder's  operation  of  removing  the  entire  endocervix  may  be  performed. 
(See  page  604.) 

It  is  necessary  to  emphasize  at  this  point  the  fact  that  most  leukorrheal  dis- 
charges from  the  uterus  are  not  from  the  endometrium,  but  from  the  endocervix. 
This  is  of  great  practical  importance  in  the  use  of  the  curet,  which  is  so  often 
improperly  applied  to  the  endometrium  instead  of  to  the  endocervix,  where 
the  real  trouble  lies.  In  this  way  very  frequently  serious  infection  is  carried 
to  the  endometrium,  and  thence  spread  to  the  tubes  and  pelvic  peritoneum. 
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The  endometrium  seems  to  be  peculiarly  immune  to  what  may  be  called  a 
permanent  infection  of  gonorrhea.  It  must  be  that  during  the  process  of  ascend- 
ing from  the  endocervix  to  the  tubes  the  gonococcus  resides  in  activity  on  the 
mucous  membrane  of  the  endometrium  for  a  time,  but  a  true  acute  gonorrheal 
endometritis  is  rarely  seen.  The  conclusion  is  that  the  endometrium  serves  as 
an  efficient  bridge  for  the  passage  of  the  gonococcus  to  the  tubes,  but  that  it  is 
not  a  congenial  soil  for  the  organism  to  make  a  permanent  abiding  place.  This 
fact  is  shown  in  the  microscopic  examination  of  uteri  removed  for  acute  adnexal 
disease,  in  which  usually  the  endometrium  presents  no  sign  of  active  inflamma- 
tion. Gonorrheal  endometritis  is  not,  therefore,  often  a  disease  for  direct  local 
treatment.  If  it  does  occur,  and  can  be  demonstrated,  it  should  either  be  let 
alone  or  treated  with  great  care.  The  curet  is  a  dangerous  instrument  to  use  in 
such  a  case  on  account  of  its  ability  to  extend  the  infection  to  the  pelvic  cavity 
or  of  lighting  up  pre-existing  adnexal  disease.  Moreover,  intra-uterine  applica- 
tions and  douches  are  also  fraught  with  danger. 

In  cases  of  long-standing  pelvic  inflammatory  disease  the  endometrium  is 
sometimes  found  by  microscopic  examination  to  be  in  a  condition  of  so-called 
chronic  endometritis.  (See  page  247.)  This  is  probably  more  often  the  end- 
result  of  puerperal  sepsis  than  it  is  of  acute  gonorrheal  endometritis.  It  may 
cause  abnormal  uterine  bleeding  during  the  recrudescence  of  pelvic  inflammation. 
This  makes  the  conduct  of  the  case  somewhat  confusing,  for  it  often  leads  to  an 
ill-advised  cureting,  which  may  awaken  the  pelvic  process  into  dangerous  activ- 
ity. Persistent  leukorrhca  is  a  constant  symptom  of  chronic  endometritis. 
Dysmenorrhea,  sterility,  and  abortion  are  probably  sometimes  caused  by  it. 

The  treatment  of  chronic  endometritis  is  rarely  directed  to  the  endometrium 
alone,  as  a  diagnosis  is  made  ^\^th  such  difficulty.  The  disease  is,  for  the  most 
part,  treated  in  connection  with  chronic  adnexal  disease,  with  which  it  is  usually 
associated. 

GONORRHEA  OF  THE  TUBES 

It  is  seldom  that  an  infection  of  the  tulles  follows  immediately  a  primary 
gonorrheal  urethritis  or  endocervicitis.  The  internal  os,  an  obstructive  barrier 
to  most  microorganisms,  is  less  effective  against  the  gonococcus,  and,  though 
dela>ang  its  invasion  for  a  time,  may  eventually  allow  it  to  pass  through  and 
attack  the  tubes.  This  may  not  occur  for  months  or  even  years  after  the  initial 
infection,  and  represents  the  awakening  of  a  chronic  latent  endocervicitis. 

The  gonococcus,  on  passing  the  barrier  of  the  internal  os,  proceeds  to  the 
tubes,  doing  very  little  damage  to  the  intervening  endometrium,  which  it  uses 
more  as  a  bridge  than  as  a  soil  for  permanent  propagation.  The  tubal  isthmus, 
though  small  in  caHber,  is  an  open  portal  for  all  fluids  and  organisms  that  pass 
the  internal  os,  so  that  the  gonococcus  finds  ready  access  to  the  tubal  mucosa, 


INFLAMMATIONS 


193 


the  delicate  folds  of  which  are  especially  well  adapted  for  its  implantation  and 
growth. 

Pathology. — Endosalpingitis. — In  the  earliest  stages  of  the  disease  the  folds 
of  the  mucosa  become  swollen  and  reddened,  while  the  lumen  is  bathed  with  an 
exudate  which  is  more  or  less  purulent,  according  to  the  severity  or  the  duration 
of  the  infection.     The  tube  itself  lx?comes  elongated  and  thickened;  the  fimbri- 


Fn;.  31. —  Normal  Tibe,     Middlk  Portion. 
I^w  power  showing  lumoii.     The  lumen  of  the  tiibo  is  very  nearly  filled  l)y  folds  of  mucous 
membrane  ealled  villi.     These  lie  free  in  the  lumen  and  eon.si.st  of  a  eonnertive-ti.ssue  stroma  curryinu 
blood-ve:»sel».     They  are  covered  with  ciliated,  cylindrie  epitheliinn. 


ated  extremities  are  thickened,  red,  and  angry  looking.  Up  to  this  point  the 
disease  is  a  simple  endosalpingitis  (also  called  catarrhal  salpingitis),  and  may  rep- 
resent the  preliminary  stage  of  a  lat(T  and  more  severe  inflammation,  or  it  may 
be  the  limit  of  the  disease.  Both  tubes  may  heal  completely,  or  one  tube  may 
proceed  no  further  in  the  process,  while  the  other  may  go  on  to  destructive 
changes.  There  is  no  doubt  that  both  tubes  are  always  originally  infected. 
In  some  cases  the  endosalpingitis  stage  of  the  disease  seems  hardly  to  be  noticed 
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paravaginal  tissue?,  and  there  is  often  troublesome  bleeding.     The  operation 
should,  therefore,  not  be  attempted  under  local  anesthesia.     (See  page  589.)     ^^ 
Anotlier  phase  of  recurrent  Bartholinitis  is  an  inflammatory  thickening  oE^H 
the  gland,  which  gives  considerable  discomfort  or  pain.     The  gland  may  not  l^ 


Fig.  l"J.— Larof,  Cyst  of  Baktholin's  Glantj* 
DruwD  from  an  elderly  womnii  who  hud  carried  the  tumcjr  for  many  yearn.     The  vtiiva  waa 
disUjrtcd  und  the  cyst  pre^^ttl  on  the  urt'thra  imj  us  to  interfere  with  iiriunitioii,     Tho  cj'Bt  was  dissected 
out  entire  without  rupiuHng  it.     There  wjis  no  rminection  with  the  iriimiiial  oiiiaal, 


large  enough  to  \ye  iliscernihle  on  inspection,  but  can  be  felt  l)etween  the  thumb 
and  forefinger  placed  just  inside  the  introitus.  No  matter  how  small  the  gland 
may  feel,  if  it  is  giving  s^^mptoms  it  should  be  excised,  for  nagging  discomfort 
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of  the  perineal  region,  from  whatever  cause,  is  liable  to  be  a  source  of  nervous 
irritation,  which  may  devi-bp  serious  consequenees  uut  of  all  proportion  to  the 
gravity. of  the  original  lesion. 

ENDOCERVICITIS 

Befoff*  taking  up  the  goriorrbr^al  inf*'cti(*[is  uf  the  pntlocorvix  and  t'ndoinf*trium  it  Ls  advis- 
able U>  review  hriffly  8evrml  im]>ortant  ftiPts  about  tho  structure  of  the  cf»rvix  iind  Ix^ly  of  the 
Uterus  wliich  arc  not  nhvaji*  Miifficifntly  emphasized.     Ir  i>4  a  goo^^l  pl^^-"  t<J  regard  the  fuii<luH  and 


Fig.  30.— Glani>s  of  the  Cervix, 
Low  iKJwer,      The  elaodn  arf  shown  in  proaa-sortiou,      Thoy  are  Uned  hy  rylitKlric  cplb.  the 
nuclei  of  whidi  li*?  ut  the  \mi*t\  leuvnuii  u  lnrp;e  amount  of  cXvnr  protoplnsm.     ThcMo  ^IiukIh  Hp  in  the 
eooticctive  and  niUHcuJar  tissue  of  the  cervix,  uol  having  a  eyiogenou?'  eonneutive  tissue  aruuud  iheiu 
na  do  th&  g)and.4  of  the  endanu4riuiH, 

rervix  of  the  uterus  as  twn  %'er>'  distinct  origans,  whieh  difTer  fmiu  each  otlier  more  or  leaa 
essentj»illy  in  their  hlntoIoKic  structure,  physiologic  functiejnst.  and  in  the  pathologic  proee-s»e§ 
tJiftt  alTeet  theni.  We  HJiaU  have  occajiicjn  oftjen  to  refer  to  this  fact  as  we  proceed  in  the  s*tudy 
of  uterine  conditions* 

The  mucous  membnuie  of  the  cervix  Ls  very  different  from  that  of  the  fundus.  In  the 
endocervix  the  membrane  is  composed  ui  complieatefl  raeeuRi^e  ^lirnds,  with  Hmall  duet.'^  empty- 
ing into  the  cervical  canal.     The  epitheliuui  lining  the  cervical  glaudii  is  of  the  high  cylindric 


I 


196 


GYNECOLOGY 


tainine  a  ront   tiirouj^h  which   the  ovimi  has  l>pf*n  p\'ppllf(i     Moreover,   t1 
cavit3'  of  the  eurpus  luteum,  with  its  rich  lining  of  hiteal  cells  and  its  blood  coi 
t^nts,  forms  an  excellent  bed  for  the  iiiiplantation  of  the  inva<ling  gonoc< 
If  now  the  tube  k^comes  engrafted  on  the  .surface  of  a  regressive  corpus  luteui 
the  canity  of  the  corpus  may  easily  become  involved  wnth  the  tubal  abscess.   As 
the  abscess  grcnvs  the  containing  sac  is  composed  of  the  tul)al  wall  and  stretched- 
out  ovarian  tissue.     Tliis  is  called  a  tubo-omrian  absce^ts.     The  ovarian  tissue 
by  this  process  is  never  completely  destroyed,  fi>r"  even  if  l>oth  ovaries  are  iin- 


FiG.  34. — CHnoMC  SALPiNOiTia. 

Lo^*  IJower  of  a  part  of  the  villi.     Thi'  follicles,  uland-likc  spaees  formed  by  fusioo  of  the  villi,  arc  well 

shown.     There  i«  edema  uf  Ihi-  stroma  iind  a  marked  infiltration  with  round  celb. 


plicated  in  an  inflaniniation  of  this  kind,  no  matter  liow  extensive,  ovulation 
and  menstruation  do  not  cease.  The  ovar>%  however,  is  permanently  daniagetl 
and  cannot  be  restored  to  its  former  conrlition.  The  progress  of  a  tulxj-ovarian 
abscess  is  the  same  as  that  of  a  sactosalpinx,  excepting  that  its  ct^urse  is  apt  to 
be  more  severe. 

IhffhoHolpinx. — One  of  the  manifestations  of  gonorrhestl  salpingitis  is  a  cystic 
condition  of  the  tutje  due  to  closure  of  the  ostium,  tlie  wall  being  thinned  out 
into  a  translucent  memi>rane,  and  the  contents  consisting  of  a  clear  serous  fluid. 
This  is  termed  "hydrosalpinx**  or  "sactosalpinx  serosa/'    It  was  formerly  believed 
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that  the  condition  is  an  end-result  of  a  tuiuil  abscess  in  which  the  activity  of  tho 
pyogenic  organisms  has  ceased ^  anil  the  pus  (-lenicnts  contained  in  the  sac  huve 
bet*n  gradually  converted  into  a  clear  tiuid.  This  theory  is  no  longer  held,  and 
it  us  now  thought  that  the  process  is  serous  from  the  start.  N orris  states  that 
"moert  gonurrheal  hydrosaJpinges  ret«ult  from  an  inflammation  which  seals  l>oth 
ends  of  the  tulxMind  allows  Huid  to  <*iilleet  within  the  lunien.  The  mechanism, 
under  thes€  circumstances,  is  very  i^imilar  to  that  which  produce*  a  pyosalpinx, 


% 


Flo,  ^. — Chronic  Salpinoiti**. 
Hiieti  power*     This  e^rtton  is  stairH^fl  tt>  show  the  plafrma  vvMs^.     Thpsfi  iirp  derivefl  from  Ijinplio- 
|€)"t<?9  iMoJIoryj  hy  a  larue  incT*'as«*  in  th»"  ntiiouiit   of  cyJopluftni  wliirh  ha*i  lm»*>i>iiilif  j>rafn-'rti4\'?. 
''hey  are  aliso  chara<"U*ri»cd   by  the  fxrcntric  poftltiotj  of   thv  uut  Uus,  Jind  niuy  oonUun  sevi-ral 
pled.     Their  iznportaDce  is  tJmt  ib«*y  are  present  in  tibronif  infliiniiuatlorj. 


ilTering  only  in  the  fact  that  the  inflanmiation  doe.s  not  progress  to  the  stage 
of  pui<  formation/'     In  other  w^ord.s,  it  repre«*^nts  a  mild  and  quickly  alxirted 
;otiorrheal  infection.     It  is  alw>  suppos*^d  that  a  h^'drosiilpinx  may  be  formed 
ter  the  active  pus-fonning  stage  of  the  disease  as  a  result  of  a  late  sealing 
the  tul>e  when  the  secretion  ha^  become  serous.     The  change  from  the  old 
»I)ef  that  hvdrosalpinx  is  a  converted  pyosalpinx  is  due  to  the  investigations 
ioi  il<*nge,  who  wiis  unable  ever  to  demonstrate  bacteria  in  the  fluid,  and  in  the 
t  majority  of  specimens  examined  could  find  no  evidences  of  inflammation 
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in  the  tissue  of  the  wall.  This  he  found  always  greatly  thinned,  with  a  lining 
mucous  membrane  which,  though  atrophied  by  pressure,  was  nearly  always 
intact. 

Hydrosalpinx  may  also  be  caused  by  a  pelvic  inflammatory  process  whose 
origin  is  outside  of  the  tube,  the  closure  of  the  ostium  being  the  result  of  a  peri- 
salpingitis. In  this  way  tuberculosis,  puerperal  infection,  and  appendicitis 
are,  doubtless,  accountable  for  a  certain  number  of  cases.  Pelvic  tumors  which 
cause  pressure  adhesions,  especially  uterine  myomata,  are  also  included  among 
the  causes  of  hydrosalpinx. 

Tvh(M)varian  ajats  may,  theoretically,  be  converted  tubo-ovarian  abscesses. 
It  is  probable,  however,  that  most  of  them  indicate  the  adhesion  of  a  tube  to  an 


Fi(r.  30. — Aci'TE  Purulent  Salpingitis. 
The  tubos  are  greatly  swollen  and  pus  is  seen  exudiufc  from  one  of  the  tubal  ends, 
swollen  and  have  not  reached  the  stage  of  adhesion  and  closure. 


The  fimbrue  are 


ovarian  cyst,  with  the  later  establishment  of  a  communication  between  the 
kmien  of  the  cyst  and  that  of  the  tulx*. 

Hematosalpinx,  denoting  a  confined  hemorrhage  into  the  tubal  lumen,  is,  in 
the  great  majority  of  castas,  the  result  of  an  extra-uterine  pregnancy  or  g>'natresia. 
Then*  is,  however,  no  <loubt  that  in  both  pyosalpinx  and  hydrosalpinx  blood- 
vessels in  the  wall  may  Ix*  ruptured  either  by  pressure  or  torsion,  with  consequent 
hemorrhage  into  the  lumen. 

Gonorrh(pa  Isthmica  Nodosa. — The  isthmus  of  the  tube  may  be  the  seat  of 
gonorrheal  infection,  which  may  Ix^  localized  at  this  point  or  l>e  part  of  a  general 
tubal  infection.     The  disease  when  seen  is  usually  chronic,  but  may  be  acute, 
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hlG,  37.' — TiTBO-OVARlTlft, 

DJAgnun  Bhowing  how  an  iriflampt!  tube  may  Iw^come*  littjiclied  to  the  ovtiry  uiid  roiiirniinictitr'  ite 
infection  to  thf*  oviiry  Ihrutmh  the  npening  of  h  rorpn.s  luteum. 
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FiLi.  li^Sn — Right  TiBAL  Abmcehb.  Left  TrBc>ovAHiA>r  ABsrKSji*. 
Od  the  ri«ht  ifi  a  tulml  iib.s(?i*s.*i  iliritinot  fr»>ru  the  ovarj'  which  ia  seen  biiriid  in  adhosions.     On 
the  Ipfi  tht^  tul»'  uiid  ovjiry  are  involv*'d  in  n  fanimon  abscess,  the  ovariaD  portion  of  (he  svkc  being 
rt^preseuti^d  with  a  sbghily  sctirred  !<urfiKt*- 


and  is  chararterizrd  hy  a  hard  nodule  in  one  ur  Iwth  horii,s  of  the  uterus,  with 
occlusion  uf  the  tuhal  ranal.  This  form  of  tubal  infertion  is  termeil  chrome 
inlerHtttml  salphigiHh\     A  mure  scientific  and  descriptive  name  h  salpingitis 
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Fkj.  39. ChHONIC  TirDO-OVAKITlB. 

In  this  rnae  the  ttiJx»-o\*ttriaii  rTHL.'*st's  hMvaiiit'  adh*'roiit  Ui  the  iufidn^  of  tht?  ut4?rui*.     Th(*  mt 
on  the  left  haj  been  uiilolded  in  the  maimer  that  lahuuJd  ^jie  cmpluyvd  during  an  operation  for  pelvie 
inflammtitioD^ 
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isthmica  nodosa.  The  importance  of  this  form  of  salpingitis  is  often  overlooked 
by  surgeons  in  performing  a  salpingectomy  for  gonorrheal  disease  when  they 
simply  amputate  the  tube  at  or  near  the  uterine  cornu.  The  isthmus  of  a  tube 
removed  in  this  way  may  later  give  trouble  lus  a  chronic  interstitial  salpingitis, 
or  it  may  even  light  up  into  an  active  abscess  of  considerable  size.  When  a 
salpingectomy  is  to  be  performed  for  gonorrhea  the  tube  should,  therefore,  be 
removed,  isthmus  and  all,  by  a  wedge-shaped  incision  into  the  cornu  of  the 
uterus. 


Fits.  40. — HYDROaALPIVX. 

Low  power.  The  lumen  of  the  tulx;  is  scon  to  Ik.*  dilated.  The  villi  have  been  inflamed,  have 
formed  follicles  by  fusion,  and  are  seen  as  a  gland-like  layer  around  thr  inside  of  the  tuh<!.  The  wall 
of  the  tube  is  thickened,  as  is  the  mesosalpinx,  which  extends  down  t(>ward  tluj  left  lower  corner.  This 
ii  an  early  stage,  so  that  the  mucous  membrane  of  the  t\i\H'  is  not  compressed  and  the  wall  of  the  tube 
is  not  thinned  out. 

Pehic  Peritonitis. — ^All  cases  of  gonorrheal  salpingitis  are  accompanied  by  a 
greater  or  less  degree  of  pelvic  i)eritonitis.  This  is  necessarily  so  because  the 
serous  or  purulent  exudate  from  the  tul>e  inevitably  flows  from  the  fimbriated 
extremity  and  infects  the  peritoneal  surface  with  which  it  comes  in  contact. 
The  inflammation  of  the  peritoneum  produces  a  destruction  of  tlie  epithelium  of 
the  peritoneum,  with  consequent  gluing  together  of  contiguous  surfaces  by  ad- 
hesions. These  adhesions  are  at  first  light  and  filmy  and  are  ejusily  ])roken  up, 
but  in  the  course  of  weeks,  months,  or  years  they  gradually  ])ecome  more  and 
more  firm,  until  at   last  they  are  exceedingly  tough  and  unyielding.     They 
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also  contract  and  produce  serious  dislocations  of  the  pelvic  organs.  Pelvic 
adhesions  resulting  from  gonorrheal  salpingitis  are  of  immense  clinical  impor- 
tance, and  patients  suffering  from  this  complication  constitute  a  very  large  per- 
centage of  the  cases  met  with  in  a  gynecologic  clinic. 

The  condition  of  adhesions  following  salpingitis  is  commonly  termed  chronic 
pelvic  inflammation,  or  chronic  pelvic  inflammatory  disease.  In  order  to  under- 
stand fully  the  clinical  and  surgical  aspects  of  chronic  pelvic  inflammatory  dis- 
ease it  is  necessary  at  this  point  to  consider  the  antomic  changes  which  adhesions 

usually  make  in  the  pelvis.  When  one  first 
operates  on  a  severe  case  the  pelvic  organs  seem 
to  be  in  a  hopelessly  confused  tangle,  and  an  in- 
experienced operator  is  apt  to  get  into  serious 
trouble  in  trying  to  extricate  them.  As  a 
matter  of  fact,  the  adhesions  form  in  rather  a 
definite  manner,  and  if  this  is  kept  clearly  in 
mind,  cavses  which  on  first  appearance  seem 
utterly  discouraging,  may  be  disentangled  with 
ease  without  injury  to  the  patient.  The  key- 
note to  the  situation  is  that  the  posterior  culde- 
sac,  or  pouch  of  Douglas,  is  the  lowest  point  of 
the  abdominal  cavity,  whether  the  subject  be 
standing,  sitting,  or  lying,  and  as  a  consequence 
the  fluid  exudates  of  a  pelvic  peritonitis  tend  to 
gravitate  to  this  point.  The  anterior  pouch  of 
the  pelvis  (utero vesical  space),  being  at  a  higher 
level  than  the  posterior,  and  out  of  range  of 
the  discharging  ends  of  the  tubes,  remains  com- 
paratively free  from  infection  except  in  ver>' 
extensive  cases.  It  is  to  he  remembered,  then, 
that  the  infective  process  is  chiefly  in  the  pos- 
terior half  of  the  pelvis.  When  the  adhesions 
form  and  become  organized,  the  tubes  and 
ovaries  are  folded  backward  and  become  ad- 
herent to  the  posterior  leaves  of  the  broad  liga- 
ments and  the  posterior  wall  of  the  uterus  and 
vagina.  They  are  also  drawn  downward  deep 
in  the  pelvis.  The  intestines  adhere  to  the  surfaces  of  the  organs,  and  the 
whole  pelvis  may  thus  become  filled  with  a  conglomerate  mass,  consisting  of 
uterus,  adnexa,  and  bowels,  which  it  sometimes  at  first  seems  hopeless  to 
extricate.  These  cases  are,  however,  almost  never  inoperable  if  the  dissection 
of  the- adhesions  is  carried  out  systematically. 

A  practical  iK)int  to  consider  in  the  pathology'  of  pelvic  inflammatory  dis- 
ease is  its  relation  to  retroversion  and  retroflexion  of  the  uterus.     Inasmuch  as 


Fuj.  41. — Ax   Unusual  Form   of 

Hydrosalpinx. 

As  a  nile,  hydrosalpinx    has  more 

the  form  of  a  n-tort. 
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the  disease  is  usually  confined  to  the  posterior  half  of  the  pelvis,  it  is  natural 
that  the  contraction  of  the  adhesions  should  exert  a  backward  pull  on  the  uterus. 
In  this  way  the  utei-us  becomes  firmly  adherent  to  the  bowel  and  adnexa  in  the 
position  of  retroversion.  This  consitutes  the  second  most  common  cause  for 
backward  displacement  of  the  uterus.  The  uterus  may  be  folded  back  on  itself 
into  various  degrees  of  retroflexion.  It  is  possible  that  the  center  of  the  uterus 
may  be  drawn  backward  by  adhesions  without  retroverting  or  retroflexing  the 
utmne  body,  thus  producing  the  position  of  anteflexion.  Adhesions  of  the 
adnexa,  acting  unequally  on  the  sides  of  the  uterus,  may  produce  a  lateral  version. 

Sjrmptomatology  of  Acute  Salpingitis. — The  symptomatology  of  acute  sal- 
pingitis is  very  varied.  We  see  many  cases  with  severe  symptoms,  but  with  very 
little  anatomic  change  in  the  tubes,  while,  on  the  other  hand,  we  frequently  en- 
counter extensively  destructive  changes  in  the  adnexa  in  patients  who  have  only 
mild  symptoms. 

In  many  cases  of  salpingitis,  especially  in  mature  women,  symptoms  of  the 
initial  infection  of  the  external  genitals  may  be  entirely  lacking,  so  that  it  is 
often  impossible  to  tell  the  duration  of  the  disease.  In  young  women  gonorrhea 
pursues  a  more  typical  course  than  it  does  in  mature  women  on  account  of  the 
greater  delicacy  and  susceptibihty  of  the  tissues.  Such  a  course  would  be  some- 
what as  follows:  Two  or  three  days  after  exposure  by  coitus  the  patient  notices 
a  burning  on  micturition.  This  burning  usually  lasts  only  a  few  days,  but  maj' 
last  much  longer.  A  purulent  discharge  is  soon  noticed,  and  the  patient  passes 
through  an  attack  of  urethritis  of  greater  or  loss  severity.  If  the  attack  of 
urethritis  is  a  mild  one,  as  is  more  often  the  case,  the  patient  will  remember  only 
that  she  had  a  period  of  smarting  urination  associated  with  a  leukorrheal  dis- 
charge. If  Skene^s  glands  are  involved,  the  urethritis  symptoms  will  be  more 
marked.  After  the  subsidence  of  the  urethral  symptoms  the  patient  is  troubled 
with  a  leukorrheal  discharge  the  severity  of  which  depends  on  the  care  which 
she  receives.  In  the  course  of  two  or  three  weeks  or  more  (sometimes  less) 
one  of  the  vulvovaginal  glands  may  ])ecome  involved  and  an  abscess  develop 
which  is  very  painful  and  brings  the  patient  under  a  doctor's  care.  The  doctor 
treats  the  abscess  by  poultices  or  incision  and  the  abscess  subsides  for  the  time 
being,  only  to  appear  again  at  some  indefinite  pt»riod  in  the  future.  The  leukor- 
rheal discharge  continues,  but  changes  somewhat  in  character.  It  loses  its 
creamy  purulent  appearance  and  becomes  more  stringy  and  mucous,  represent- 
ing now  the  discharge  from  an  infected  endocervix.  The  change  in  character 
is  due  to  the  mixture  of  mucus  which  pours  forth  from  the  overstimulated  endo- 
cervical  glands.  Gonococci  become  more  difficult  to  find  in  the  discharge,  and 
many  successive  examinations,  even  when  taken  from  the  endocervix,  may  be 
negative,  a  point  to  be  remembered  when  one  is  trying  to  determine  whether  or 
not  a  patient  is  still  capable  of  transmitting  the  disease.  In  the  course  of  an 
indefinite  period  of  time  (days,  weeks,  months,  or  years)  the  patient  is  seized 
with  an  attack  of  acute  abdominal  pain,  with  great  tenderness  across  the  lower 
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part  of  the  abdomen.  There  is  moderate  fever,  usually  vomiting  and  constipa- 
tion. The  pain  is  usually  general  across  the  lower  abdomeni  but  it  may  be 
localized  on  one  side.  The  patient  is  compelled  to  go  to  bed  and  summon 
medical  help.  At  the  present  day  the  general  practitioner  recognizes  and  prop- 
erly diagnoses  these  cases  better  than  was  done  a  comparatively  few  years  ago. 
If  the  pain  was  localized  chiefly  on  the  right  the  patient  was  frequently  hurried 
to  a  hospital,  where  her  appendix  was  removed  through  a  McBumey  incision, 
the  true  cause  of  the  disease  not  being  even  then  discovered.  These  attacks 
are  commonly  called  by  the  laity  "inflammation  of  the  bowels." 

The  duration  of  an  attack  of  acute  salpingitis  is  usually  from  one  to  six 
weeks,  and  is  longer  than  the  average  attack  of  appendicitis.  This  fact  is  valu- 
able as  a  guide  in  interpreting  the  history  of  a  patient  who  describes  a  past 
abdominal  attack.  If  she  had  a  right-sided  attack,  from  which  she  was  coftfined 
to  her  bed  less  than  a  week,  she  may  have  had  either  appendicitis  or  salpingitis, 
the  evidence  being  rather  in  favor  of  the  former.  If,  however,  she  was  confined 
to  her  bed  for  several  weeks  the  preponderant  evidence  is  very  much  in  favor  of  a 
salpingitis. 

Acute  salpingitis  is  not  often  fatal,  especially  if  it  is  the  first  attack  and  tends 
gradually  to  subside.  It  may  even  heal  spontaneously  and  completely,  but  this 
does  not  happen  often.  The  usual  course  is  that  after  the  cessation  of  the 
acute  symptoms  the  disease  becomes  chronic,  lighting  up  at  occasional  intervals 
into  an  acute  activity  of  greater  or  less  severity. 

Rupture  of  a  pyosalpinx  is  a  rare  accident.  Lamoureux,  in  1912,  was  able  to  collect  only 
27  authentic  cases  in  the  Hterature.  The  onset  of  symptoms  is  sudden.  It  is  said  that  some- 
times the  patient  is  conscious  of  the  rupture  of  the  sac.  Pain  ensues,  at  first  localized  to  the 
pelvis  and  then  spreading  to  the  entire  abdomen.  All  the  symptoms  and  signs  of  general 
peritonitis  follow.  Diainiosis  is  difficult,  the  condition  usually  being  regarded  as  a  peritonitis 
from  an  appendicitis,  unless  the  attending  physician  has  been  familiar  with  the  case  preceding 
the  rupture.  Prognosis  in  these  cases  is  fairly  good  as  compartxi  with  general  peritonitis  from 
other  causes,  the  mortality  being  about  50  per  cent,  in  cases  that  receive  early  operative 
treatment. 

Probably  the  most  common  form  of  acute  gonorrheal  salpingitis  is  that 
which  represents  an  acute  exacerbation  of  a  chronic  process.  It  does  not  neces- 
sarily mean  that  there  ha.s  l)een  a  previous  acute  attack,  because,  as  we  shall 
see  later,  salpingitis  may  start  and  continue  for  some  time  without  acute  symp- 
toms. Acute  secondary  salpingitis  is  apt  to  be  more  severe  and  more  destructive 
than  a  primary  attack.  This  is  due  to  the  fact  that  the  preceding  chronic  proc- 
r>s?  has  been  causing  slow  damage  to  the  pelvic  orgaiLs,  which  have  become 
c^rmanently  dislocated  and  distorted  by  adhesions.  Thus,  a  tube  which  has 
.wvcne  adherent  to  an  ovary  is  more  likely  to  imi)art  a  dostro^-ing  inflammation 
V  :2«^  ovar>-  than  in  a  fresh  case  where  the  organs  are  normally  separated.  Or, 
^g^n,  r  the  bowel  be  attached  to  the  tube  an  acute  salpingitis  is  liable  to  cause 
.«aL-M  caoffl*^  to  the  wall  of  the  gut  as  to  allow  organisms  to  pass  through  from 
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the  intestinal  canal  and  take  part  as  a  mixed  infection  in  the  pelvic  inflammatory 
process.  This  mixed  infection  increases  very  much  the  danger  of  a  fatal  peri- 
tonitis. On  account  of  the  confining  adhesions  in  secondar>^  salpingitis  it  may 
readily  be  seen  that  there  is  a  greater  tendency  to  the  formation  of  large  abscess 
than  in  the  first  type.  In  the  latter  case  the  active  period  of  the  disease  is  apt 
to  subside  before  the  tubal  ends  become  sealed.  In  the  secondary  type  the  pus 
becomes  confined  at  once  by  unyielding  adhesions  already  formed,  and  thus  is 
produced  more  commonly  the  large  tubal  or  tubo-ovariaji  abscesses. 

The  symptoms  and  course  of  a  secondar>^  acute  salpingitis  are  very  similar 
to  those  in  a  fresh  case.  There  is  usually  to  be  had  in  the  secondary  form  a 
history  of  pre\nous  similar  attacks  or  of  a  chronic  pelvic  inflammation.  In  this 
type  of  salpingitis,  as  in  the  fii*st,  the  tendency  of  the  disea.se  is  to  subside  under 
proper  treatment,  but  the  abscesses  often  become  so  threatening  that  operative 
measures  have  to  bo  taken  early. 

Diagnosis  of  Acute  Salpingitis. — There  are  two  distinguishing  features  which 
characterize  all  cases  of  acute  salpingitis^  and  if  these  be  borne  in  mind  the 
diagnosis  is  comparatively  simple.  One  is  the  condition  of  the  abdomen,  as 
shown  by  palpation,  and  one  is  the  condition  of  the  sides  of  the  pelvis,  revealed 
by  bimanual  examination.  The  abdomen  is  ver>^  characteristic.  The  area  just 
above  the  pubes,  such  as  can  be  covered  by  th(»  whole  hand  laid  transversely,  is 
uniformly  tender  and  rigid,  while  the  abdomen  above  the  umbilicus,  except 
in  extreme  cases,  is  markedly  less  tender  and  less  rigid.  The  area  of  tenderness 
and  rigidity  in  the  lower  abdomen  of  course  corresjKjnds  to  the  well-defined  limits 
of  local  peritonitis  which  characterizes  the  disease.  \'aginal  examination  usu- 
ally reveals  tender  masses  in  th(»  sides  and  back  of  the  pelvis,  in  which  case  the 
diagnosis  is  practically  obvious.  Sometimes,  however,  definite  masses  cannot 
be  felt,  and  then  one  makes  a  diagnosis  from  a  well-defined  tenderness  of  the 
adnexa  which  is  almost  pathognomonic.  Real  tcmdernes-s  must  ]>e  carefully 
differentiated  from  that  caused  by  inexpert  or  ungentle  vaginal  touch. 

In  making  a  diagnosis  the  patient's  histor\',  general  appearance,  and  social 
condition  are  of  importance,  but  often  misleading.  C^'areful  inspection  of  the 
external  genitals  is  of  great  value.  The  presence  of  an  intact  hymen  in  a  doubt- 
ful case  makes  salpingitis  improbable,  but  does  not  entirely  rule  it  out,  in  young 
women.  Gonorrheal  stigmata,  such  as  a  urethritis,  inflammation  of  Skene's 
and  Barthohn's  glands,  throw  the  weight  of  evidence  in  favor  of  salpingitis,  sls 
does  also  the  presence  of  gonococci  in  a  vaginal  discharge.  If  evidence  of  exter- 
nal gonorrhea  is  absent,  it  must  be  remembered  that  in  a  first  salpingitis  attack 
the  external  infection  may  have  been  very  mild  or  quite  temporary,  or  the  pri- 
mary seat  of  infection  may  have  been  in  the  endocervix.  In  secondary  salpin- 
gitis the  external  signs  of  gonorrhea  have  usually  disappeared  long  before. 

In  making  a  diagnosis  of  salpingitis  the  complement  fixation  test  is  sometimes 
useful.  It  is  very  similar  in  principle  to  the  Wassermann  reaction  for  s\^hilis. 
By  those  thoroughly  familiar  with  the  test  it  is  regarded  as  a  valuable  adjunct  in 
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the    di^^^^^^^  ^^  gonorrhea.     The  test  cannot  be  used  in  early  acute  eases,  for  it 

IS  n.c^|2;a.tive  until  the  third  or  fourth  week  after  the  disease  is  contracted.    Ac- 

cor<A^^^  to  Norris,  in  subacute  or  chronic  gonorrheas  the  percentage  of  positive 

ycjg^vilts  is  about  as  high  as  those  afforded  by  the  Wassermann  test  for  syphilis. 

X:>ifferential  Diagnosis  of  Acute  Salpingitis.— The  conditions  most  likely 

to   \y^  confused  with  acute  salpingitis  are  appendicitis,  extra-uterine  pregnancy, 

^^^•ij^tcil  pedicle  cyst,  infected  or  twisted  fibroids,  and  diverticulitis  of  the  sig- 

^ppendicitis  can  usually  be  readily  distinguished  from  salpingitis  by  the 

\^ceLtion  of  the  pain  and  the  area  of  abdominal  tenderness,  which  in  the  adult 

is  j3tpproximately  3  inches  higher  than  the  site  in  which  tubal  symptoms  usually 

al>r^^^*     '^^^  ^^^^  ^^  appendicitis  is  apt  to  start  in  the  epigastrium  before  be- 

^^jxiing  localized  in  the  right  side,  while  that  of  salpingitis  usually  begins  in  the 

r*^lvic  region.     This  difference  is,  however,  not  entirely  reliable,  for  the  pain  of 

g^lpingitis  is  frequently  felt  first  in  the  midabdominal  region.     If  the  inflamma- 

tioi^  of  the  appendix  extends  ta  and  includes  the  tube,  jis  it  often  does  in  young 

frir^^y  the  location  of  the  initial  pain  causes  confusion.     In  salpingitis  the  local 

sy«^P^"^^  ^^^  usually  on  both  sides  of  the  abdomen,  though  they  may  be  more 

\titense  on  either  side.     If  they  are  confined  to  the  left  side,  appendicitis  is  un- 

Ulcely>  but  is  not  necessarily  ruled  out.     Palpation  of  the  abdomen  in  most  cases 

orives  definite  information.     In  localized  appendicitis  the  right  rectus  muscle 

shows  involuntary  rigidity,  which  is  either  absent  or  less  marked  in  the  left 

inuscle,  and  the  rigidity  is  most  evident 4it  McBurney's  point,  especially  if  there 

jg  present  also  an  inflammatory  exudate.     On  the  other  hand,  localized  sal- 

pinj^itis  causes  an  even  symmetric  rigidity  of  the  lower  portions  of  both  muscles 

^loW  the  umbilicus,  though  one  side  may  be  more  tender  than  the  other. 

Bimanual  examination  gives  by  far  the  most  important  information  in  the 
differential  diagnosis,  and  should  never  lie  omitted  jus  a  routine,  even  if  the  case 
j^eeniJ^  to  Ixi  unquestionably  one  of  appendicitis.     In  uncomplicated  appendi- 
citis the  vaginal  finger  elicits  no  pelvic  tenderness,  while  in  acute  salpingitis 
pelvic  tenderness  is  always  present  and  is  very  characteristic.     In  the  majority 
of  cases  distinctive  masses  may  be  felt  in  the  adnc^xa.     If  the  hymen  is  un- 
ruptured the  evidence*  is  against  salpingitis,  but  d(x\s  not  exclude  it,  for  the 
gonococcus  can  gain  access  to  the  tul>es  from  the  vulva.     Gonorrheal  stigmata, 
such  as  pus  from  the  urethra,  inflammation  of  Skene's  and  Bartholin's  glands, 
favor  the  diagnosis  of  salpingitis.     An  intact  hymen  often  necessitates  a  biman- 
ual examination  jx^r  n^ctum.     In  making  a  rectal  (examination  it  must  always  be 
home  in  mind  that  the  uterus  and  cervix  feel  much  larger  than  when  examined 
through  the  vagina. 

If  appendicitis  has  implicated  the  right  tube,  the  diagnosis  is  more  difficult, 
but  even  in  tliis  case  the  i^^vic  tenderness  is  nnich  higher  up  than  in  a  typical 
case  of  un('oniplicate<l  salpingitis. 

The  onset  of  the  attack  and  its  course*  for  the  first  few  days  is  quite  similar 
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in  the  two  diseases,  but  appendicitis  tends  either  to  become  rapidly  worse,  with 
symptoms  of  peritoneal  extension,  or  it  subsides  in  a  few  days.  Salpingitis,  on 
the  other  hand,  has  little  tendency  to  general  peritonitis,  but  local  symptoms  of 
an  acute  attack  extend  over  a  considerably  longer  period. 

If  general  peritonitis  is  present  the  diagnosis  is  very  much  in  favor  of  ap- 
pendicitis. A  salpingitis  severe  enough  to  cause  general  peritonitis  would  almost 
invariably  show  unmistakable  evidence  of  adnexal  enlargement. 

Between  acute  salpingitis  and  extra-uterine  pregnancy  there  should,  as  a 
rule,  be  no  great  difficulty  in  diagnosis.  The  pain  of  extra-uterine  is  sharper  and 
more  lancinating  than  that  of  salpingitis  and  is  less  constant.  Abdominal 
rigidity  and  tenderness  is  less  marked  than  in  salpingitis  and  may  be  absent  al- 
together. By  vaginal  examination  the  pelvis  may  feel  the  same  in  the  two 
conditions  as  regards  adnexal  enlargement,  but  in  salpingitis  there  is  much 
greater  tenderness  as  a  rule.  A  purulent  vaginal  discharge  or  the  stigmata  of 
gonorrhea  favor  salpingitis. 

In  salpingitis  the  constitutional  symptoms  are  more  severe  and  the  leukocy- 
tosis is  much  more  significant. 

In  ectopic  the  usual  history  of  a  delayed  period  is  a  very  important,  though 
not  absolutely  reliable,  sign. 

Between  chronic  salpingitis- and  a  pelvic  hematocele  from  ectopic  the  diag- 
nosis is  very  difficult,  as  is  pointed  out  in  the  chapter  on  Extra-uterine  Preg- 
nancy. 

The  symptoms  of  a  twisted  pedicle,  cyst  may  be  very  hke  those  of  a  sal- 
pingitis, and,  as  there  is  often  an  acute  inflammatory  process  added  to  the  con- 
dition of  torsion,  the  differential  diagnosis  may  be  ver>'  baffling.  The  diagnosis 
is  of  vital  importance  lx*cause  torsion  of  a  cyst  demands  immediate  operation, 
while  in  acute  salpingitis  operation  is  usually  to  he  deferred. 

The  history  of  the  case  is  very  valuable,  though  in  both  diseases  there  may 
l)e  an  account  of  recurring  attacks.  Bimanual  examination  in  the  early  stages 
of  torsion  shows  tenderness  and  a  mass  only  on  one  side  unless  there  happen  to 
l)c  bilateral  cysts.  At  this  stage,  too,  the  cyst  is  movable  and  distinguishable 
from  the  immobile  mass  of  a  salpingitis.  If  torsion  has  resulted  in  infection 
and  peritonitis,  a  differential  diagnosis  may  be  impossible,  but  patients  who 
have  reached  this  stage  are  very  sick  and  operative  interference  is  palpably 
urgent.  In  case  of  doubt  it  is  always  l)est  to  ojx^rate,  for,  if  torsion  is  present, 
the  life  of  the  patient  may  be  saved,  while,  if  the  disease  is  salpingitis,  operation 
ordinarily  does  no  harm  and  may  even  hasten  the  convalescence. 

What  has  been  said  of  torsion  and  infection  of  cysts  may  be  said  also  of  pe- 
dunculated  fibroids. 

Diverticulitis  of  the  sigmoid  may  cause  symptoms  and  present  signs  ver>' 
like  acute  salpingitis.  It  may  more  closely  resemble  tubal  inflammation  than 
appendicitis,  for,  on  account  of  the  mobility  and  length  of  the  sigmoid,  the 
inflammatory  mass  in  which  the  diverticulum  is  involved  may  lie  deep  in  the 
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pelvis,  so  that  it  cannot  }>e  distinguished  by  touch  from  an  adnexal  enlargement. 
Diverticulitis  is  confined  to  the  left  side  and  occurs  usually  in  women  beyond 
the  age  in  which  a  salpingitis  is  liable  to  bfe  contracted.  The  first  case  of  diver- 
ticulitis seen  by  the  writer  was  diagnosed  by  him  as  a  pyosalpinx. 

Treatment  of  Acute  Salpingitis. — This  is  usually  expectant  if  there  is  no 
doubt  about  the  diagnosis.  It  consists  in  complete  rest  in  bed,  with  frequent 
hot  vaginal  douches  and  hot  applications  to  the  abdomen  for  the  relief  of  pain. 
As  the  y)eritonitis  is  limited  to  the  pelvis  and  has  little  tendency  to  become 
general,  it  is  best  to  keep  the  bowels  open  by  (!atharsis  and  enemata.  The  leuko- 
vytQ  count  of  the  blood,  taken  every  two  or  three  days,  is  an  excellent  guide  to 
the  progress  or  subsidence  of  the  disease.  Most  cases  of  acute  salpingitis  sub- 
side partially  or  completely  under  proper  care  and  nursing. 

The  decision  as  to  later  operative  methods  is  determined  by  various  factors. 
If  the  attack  of  salpingitis  is  the  first  one,  and  subsides,  leaving  little  evidence  of 
the  disease  by  bimanual  examination,  it  is  Ix^st  not  to  operate,  but  to  keep  the 
patient  under  observation,  for  the  disease  maj''  possibly  heal  spontaneously. 
Patients  wliose  abdomens  are  opened  under  these  conditions  often  show  nothing 
abnormal  in  the  appearance  of  their  pt4vic  organs,  even  though  later  they  may 
start  up  a  destructive  |Xilvic  inflammation.  It  is  lx»st,  therefore,  to  wait  and  see 
whether  other  acute  attacks  ensue,  or  whether  the  organs  are  to  undergo  a  slow 
process  of  chronic  adherent  inflanmiatory  disc»ase,  or  whether,  perchance,  the 
patient  may  not  get  well  spontaneously.  If  a  first  attack  of  salpingitis  simulates 
closely  an  appendicitis  or  a  twisted  pedicle  cyst  or  an  extra-uterine  pregnancy, 
and  there  is  much  doubt  in  the  mind  of  the  attending  surgeon,  it  is  better  to 
operate  at  once,  for  with  the  last-named  conditions  an  operation  is  usually  impera- 
tive, while  if  the  case  dcx^s  turn  out  to  Ik>  one  of  salpingitis  a  properly  performed 
operation  does  little  harm  and  may  hasten  the  convalescence.  If  the  attack  of 
salpingitis  leav(\s  ix»rniancntly  damaged  organs,  the  case  comes  imder  the  head- 
ing of  chronic  jx^lvic  inflammation,  to  be  discusstnl  later. 

If  a  secon(lar>^  acut(»  salpingitis  appears,  the  treatment  is  still  expectant,  but 
somewhat  less  cons(»r\'ative  than  in  the  case  of  a  primary'  salpingitis.  Here  the 
damag(»  to  the  organs  is  usually  more  obvious,  and,  as  a  rule,  operation  is  de- 
ferriMl  only  until  the  more  acute  symptoms  subsicU*.  In  the  average  case  this 
requires  from  ten  days  to  thriH^  weeks.  Sometimes  the  sjTiiptoms  do  not  sub- 
side and  an  operation  nmst  be  done  to  save  the  patient's  life.  This  is  eminently 
so  when  then*  is  a  large  pelvic  abscess  whose  course  suggests  a  mixed  infection. 
These  abscosst»s  may  occur  in  the  primary  attacks,  hut  are  more  apt  to  appear  in 
the  secondary  cas(»s,  as  descrilx^d  al)ove.  Inasmuch  as  the  tubes  are  drawn 
downward  and  backward  by  the  inflanunatory  adhesions,  the  al)scesses  are  con- 
se(iuently  found,  as  a  rule,  deep  in  the  posterior  culdesac.  As  they  increase 
th(»y  tend  to  point  downward  into  the  vagina,  and  may  be  readily  punctured 
from  an  incision  through  the  ixisterior  wall  of  the  vagina.  This  operation  should 
not  Ik»  us(m1  as  a  routine,  but  may  be  resorted  to  in  extreme  cases.     As  a  rule, 
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the  operation  of  vaginal  puncture  is  not  necessary.  The  patient  may  be  kept 
under  treatment  of  rest  and  hot  douches  until  the  temperature  and  leukocytosis 
become  normal.  The  patient  is  then  ready  for  operation,  the  nature  of  which 
depends  on  the  extent  of  damage  to  the  pelvic  organs.  In  the  severely  destruc- 
tive cases  it  is  necessary  to  remove  the  adnexa  and  uterus  by  a  supravaginal 
hysterectomy  with  drainage  through  the  vagina.     (See  page  713.) 

CHRONIC  Pelvic  Inflammation  as  a  Result  of  Gonorrheal  Salpingitis 

Chronic  pelvic  inflammation  is  a  disease  which  is  of  the  greatest  chnical 
importance,  both  to  the  specialist  in  gynecology  and  to  the  general  practitioner, 
for  not  only  is  it  of  very  wide  occurrence,  but  its  general  constitutional  results 
are  varied  and  far  reaching.  We  have  seen  in  the  remarks  on  the  pathology  of 
salpingitis  that  the  chronic  stage  consists  in  a  gradual  process  of  pelvic  adhesions 
which  dislocate  and  immobilize  the  genital  organs.  The  symptoms  of  chronic 
pelvic  inflammation  are  due  directly  or  indirectly  to  this  adhesive  process. 
The  chronic  form  of  the  disease  may  ensue  after  an  acute  attack,  or  it  may  de- 
velop gradually  without  a  definite  initial  ^nset.  This  is  due  to  the  fact  that  the 
first  infection  may  run  a  very  mild  course,  so  as  to  attract  little  attention  on  the 
part  of  the  [)atient.  The  resulting  adhesive  process  may,  however,  be  consider- 
able and  quite  incommensurate  with  the  mildness  of  the  beginning  of  the  dis- 
ease. It  is  even  possible  for  a  patient  to  have  an  extensive  chronic  pelvic  inflam- 
mation without  any  subjective  symptoms  at  all,  the  condition  being  found 
incidentally  during  an  operation  for  some  other  cause.  Usually,  however,  the 
symptoms  are  fairly  definite  and  quite  characteristic.  The  most  constant  is 
pain  in  the  lower  abdomen  on  one  or  both  sides.  This  pain  is  either  continu- 
ous or  frequent,  with  short  intermissions.  It  is  made  worse  by  exertion.  The 
pain  is  usually  not  very  severe  in  character,  but  is  described  as  dull  and  drag- 
ging. Sometimes  it  is  little  more  than  a  continuous  pelvic  discomfort  which  the 
patient  has  difl&culty  in  describing.  The  seat  of  the  pain  is  always  low  in  the 
abdomen;  on  the  right  it  is  2  or  3  inches  below  McBumey's  point.  Allied 
symptoms  are  very  niunerous  and  represent  disturbances  of  most  of  the  func- 
tions of  the  body. 

•  Patients  with  chronic  pelvic  inflammation  look  worn  and  dragged.  Girls 
lose  the  bloom  of  youth  and  appear  prematurely  old.  The  continuous  nagging 
pain  of  the  pelvis  acts  as  a  severe  irritant  to  the  nervous  system,  so  that  these 
patients  usually  become  neurotic,  irritable,  introspective,  melancholy,  often 
hysteric.  Digestive  disturbances  are  common.  On  account  of  the  adhesions 
of  the  large  intestine  constipation  and  mucous  colitis  are  frequent.  The  dis- 
turbance of  the  nervous  and  digestive  functions  leads  to  headaches.  Adherent 
masses  in  the  posterior  culdesac,  or  the  backward  dislocation  of  the  uterus,  may 
cause  sacral  backache.  Most  women  with  this  disease  are  sterile,  and  this 
may  be  a  source  of  mental  worry.     Leukorrhea  from  an  associated  endocervici- 
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tis  is  usually  present  and  aggravates  the  nervous  and  mental  distress.  Bladder 
symptoms  are  sometimes  present,  but  are  not  common,  because  the  disease  does 
not  usually  extend  to  the  anterior  half  of  the  pelvis. 

Disturbances  of  menstruation  are  common  and  are  of  importance.  Rome 
of  the  menstrual  abnormalities  of  chronic  pelvic  inflammation  cannot  easily  bc» 
explained.  Some  think  them  due  to  a  disturbance  in  the  ovarian  secretion,  which 
is  believed  to  preside  over  tlie  function  of  menstruation.  This,  however,  is  not 
proved.  There  is  usually  dysmenorrhea,  in  the  sense  that  the  pelvic  pains  are 
exaggerated  during  catamenia.     As  will  be  seen  (see  page  516),  this  nmst  l)e 
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I'li;.  VJ. — PHRO^nc  Salpivottis. 
Both  inhrfi  nrv  v\o:-vi\  and  iiiiplicatid  in  udhrsioiis.     Salpingitis  isthniiru  nodosa  is  seen  at  the  bases 

of  In^th  tubes. 


regardcMl  not  as  an  cs-cntial,  but  as  a  scM'ondarv,  dysmc^norrhea.  It  is  doulitlcss 
due  to  the  iiunNisiMl  cougcstion  of  adher<»nt  and  inunobilized  organs. 

It  occasionally  happens  that  there  is  a  t(»niporary  amenorrhea.  Patient.** 
in  thi^s  condition  sonictimcs  think  themselves  pregnant  and  attempt  alx)rtion, 
with  very  disastrous  results. 

Menorrhagia  and  metrorrhagia  are  not  unconunon.  and  may  lead  to  much 
confusion  in  diagnosis.  For  (»xanipl<».  a  jXTiod  <>f  menorrliagia  may  follow  a 
period  of  amenorrhea.  This  scquc^nce,  in  connection  with  jx^lvic  pain  and  a 
palpable  mass,  ma}'  cau.<e  a  very  excusable  diagnosis  of  extra-uterine  pregnancy. 
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The  abnormal  uterine  bleeding  sometiiiK^r^  leads  the  attendinjj  physician  to  euret 
the  uterus,  a  dangerous  proct^dun*,  whieh  too  <iften  results  in  lighting  up  the 
chronic  process  into  dangerous  artivity. 

A  rare  appearance  in  this  disease,  but  one  which  causes  great  apprehension 
on  the  part  of  the  patient,  is  a  sudden  gush  of  a  large  anioimt  of  water  or  pus 
from  the  vagina.     This  juay  occur  pericidically,  and  is  due  to  the  sudden  emptj'- 
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Fig.  43. — Pelvh   Ai>he>*ion**  kkom  Salpin«iti&. 

Been  through  ad  incision  witii  thf'  patieni  in  t  hr  Trf^ndik'nbyrK  po:;^itiori.     Bladder,  utenj;*,  Uit^es,  and 

tnleirtliieti  are  all  involvi-d  and  niuttcd  togiether  in  a  mu/as  of  odhcaioDs. 


ing  backward  of  a  tubal  cyst  or  a  tubal  abscess.  This  condition  is  called  hydro- 
salpinx or  pyomlpinx  profluem.  As  wc  have  ^ecn,  the  isthmus  of  the  tube 
arily  prevents  any  backward  flow  of  fluids,  but  it  appears  that  occasionally 
valve-Hke  action  is  incompetent,  and  the  pent-up  serum  of  a  hydrosalpinx  or 
the  pus  of  a  pyosalpinx  may  discharge  into  the  uterine  canal  and  vagina.  If  this 
occurs  only  when  the  fluid  contents  exert  a  certain  pressure  the  discharge  may 
act  automutically  and  become  jxTiodie. 
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Treatment  of  Chronic  Pelvic  Inflammati<Mi. — The  treatment  of  chrome 
pelvic  inflammation  is  either  medical  or  surgical.  Medical  treatment  consists 
in  local  applications  to  the  vagina  designed  to  allay  the  inflanmiatory  process, 
while  surgical  treatment  consists  in  the  removal  of  organs  or  parts  of  organs  that 
are  permanently  damaged. 

The  time-honored  medical  treatment  is  the  use  of  hot  vaginal  douches  and 
the  application  of  iodin  and  tampons  to  the  vault  of  the.  vagina.  We  have 
already  seen  that  hot  douches  are  valuable  in  helping  to  reduce  inflammation  in 
the  more  active  stages  of  the  disease.  They  are  also  valuable  for  relieving  the 
pain  and  congestion  when  the  disease  is  chronic.  Iodin  acts  as  a  counterirri- 
tant  and  vaginal  antiseptic,  while  the  effect  of  tampons  soaked  in  glycerin  and 
ichthyol  is  somewhat  similar  to  that  of  a  poultice.  By  these  means  patients  can 
often  be  temporarily  relieved  of  their  symptoms,  but  applications  to  the  vagina 
have  no  permanent  effect  on  the  pelvic  adhesions,  so  that  local  treatment  cannot 
be  regarded  as  a  curative  measure.  In  some  cases,  however,  douches  and 
tampons  relieve  the  patient  to  such  an  extent  that  more  radical  treatment  is 
unnecessary.    The  majority  of  these  patients  come  sooner  or  later  to  operation. 

Chronic  pelvic  inflammation  with  adhesions  is  sometimes  treated  by  the  electric  applica- 
tion of  heat,  the  treatment  being  known  as  diathermy.  It  is  contraindicated  in  the  presence 
of  pus  or  hemorrhage.  Direct-high  frequency  electric  currents  are  applied  to  the  pdvie 
organs  by  placing  large  electrodes  one  on  the  abdomen  and  the  other  either  on  the  lumbosacral 
region  or  in  the  vagina.  The  heat  is  developed  slowly  and  progressively  and  is  continued 
thirty  to  forty  minutes.  It  is  claimed  that  by  this  method  pain  is  relieved  and  the  organs 
become  freely  movable,  due  to  an  "absorption  of  the  adhesions."  Excellent  results  have  been 
reporte<l  by  Kowarschik,  Keitler,  and  Recasens.  Considering  the  relief  given  in  chronic 
pelvic  inflammation  from  the  time-honored  use  of  hot  douches  the  treatment  seems  logical* 
but  it  Is  doubtful  if  an  actual  absorption  of  adhesions  tiikcs  place. 

The  surgical  treatment  of  chronic  pelvic  inflammation  is  either  conservative 
or  radical,  depending  on  various  factors,  such  as  the  amount  of  destruction  of 
the  tissues,  the  age  of  the  patient,  her  social  condition,  etc.  Conservative 
surger>'  of  chronic  pelvic  inflammatory  disease  consists  in  saving  as  much  of 
the  pelvic  organs  as  possible.  This  is  often  feasible  l:)ecause  there  may,  for 
example,  he  irreparable  damage  to  one  tul>e,  while  the  other  may  have  healed 
(completely,  or  one  ovary  may  be  extensively  involved  in  an  adhesive  or  cystic 
process,  while  the  other  may  have  escaped  serious  injury,  or  one  portion  of  a 
tulxj  may  be  comparatively  sound,  while  the  rest  of  it  is  beyond  repair.  Thus, 
various  problems  present  themselves  which  must  l>e  solved  by  the  ingenuity  and 
experience  of  the  operator.  The  various  combinations  and  devices  for  conserv- 
ative operations  on  the  adnexa  are  described  in  detail  on  pages  757-765. 

When  the  organs  are  damaged  to  such  an  extent  that  conservatism  offers  no 
hop<i  for  a  cure,  it  becomes  nccessar\'  to  do  a  radical  operation,  which  consists 
in  the  removal  of  the  uterus  and  appendages  by  a  supravaginal  hysterectomy. 
The  (l(»cision  iis  to  conservatism  or  radicalism  requires  on  the  part  of  the  surgeon 
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a  wise  judgment  based  on  experience,  a  knowledge  of  pathology,  and  correct 
information  of  the  patient's  clinical  history,  social  condition,  and  personal 
wishes  regarding  the  disposition  of  her  pelvic  organs.  Surgeons  differ  consider- 
ably in  their  ideas  as  to  when  to  be  conservative  and  when  not  to  be.  More- 
over, each  case  must  be  decided  on  its  individual  merits.  Hence,  it  is  impossible 
to  lay  down  an  entirely  satisfactory  code  of  rules  that  will  meet  the  require- 
nients  of  every  case.  There  are  certain  general  principles  which  may  serve  as 
valuable  guides  in  the  conduct  of  these  cases,  but  the  final  decision  must  rest 
chiefly  on  the  judgment  of  the  operator. 

In  the  first  place,  it  must  be  recognized  that  the  final  clinical  and  pathologic 
results  of  conservative  operations  are  not  as  good  in  the  percentage  of  cures  as 
are  those  of  properly  performed  radical  operations.  This  is  due  to  the  fact 
that  postoperative  adhesions  are  much  more  apt  to  form  after  conservatism.  It 
is  impossible  in  most  cases  to  perform  such  operations  as  salpingectomy,  salpingo- 
oophorectomy,  salpingostomy,  resection  of  the  ovary,  etc.,  without  leaving 
surfaces  which  are  more  than  likely  to  become  adherent.  The  peritoneal 
wounds,  even  with  the  greatest  care,  are  somewhat  ragged,  and  it  is  inevitable 
that  a  considerable  number  of  catgut  knots  and  sutures  must  be  left  exposed  to 
act  as  irritants  to  the  peritoneum.  In  addition  to  this,  much  of  the  pelvic  peri- 
toneum which  has  been  damaged  by  the  breaking  up  of  adhesions  is  necessarily 
left  in  a  condition  favorable  to  the  re-formation  of  adhesions.  This  is  especially 
true  of  the  posterior  wall  of  the  uterus  and  the  posterior  leaves  of  the  broad 
ligaments.     The  same  is  true  of  the  damaged  surface  epithelium  of  the  ovaries. 

In  the  radical  operation  of  supravaginal  hysterectomy,  on  the  other  hand, 
if  it  is  performed  as  described  on  page  713,  there  is  no  exposure  of  damaged  peri- 
toneal surfaces  except  in  the  deepest  parts  of  the  pouch  of  Douglas,  where  it 
does  practically  no  harm.  The  pelvic  peritoneum  which  comes  in  contact  with 
the  overl3ring  intestines  and  omentum  after  the  operation  is  only  that  of  the 
anterior  half  of  the  pelvis,  in  which,  we  have  seen,  adhesive  peritonitis  does  not 
usually  take  place,  and  the  peritoneum  is,  therefore,  left  smooth  and  uninjured. 
In  addition  to  this,  only  one  catgut  knot  is  exposed,  and  that  is  in  a  position  where 
it  does  little  harm. 

There  is,  therefore,  a  great  difference  in  the  results  of  the  two  operations  as 
far  as  the  formation  of  postoperative  adhesions  is  concerned,  and,  in  consequence, 
there  is  necessarily  a  difference  in  the  clinical  results.  A  conservative  operation 
nearly  always  relieves  the  patient  partially  or  completely  for  a  time,  but  many 
of  the  patients  in  the  course  of  a  period  of  time  varying  from  a  few  months  to 
one  or  two  years  begin  to  experience  again  the  old  nagging  pains,  and  a  certain 
number  of  cases  come  again  to  operation.  The  recurrence  of  the  symptoms  is 
due  to  the  slow  re-formation  and  contraction  of  pelvic  adhesions  and  a  repeti- 
tion of  dislocating  and  immobilizing  of  the  organs.  However,  many  patients 
get  entirely  well,  and  the  percentage  of  cures  is  sufficiently  greater  than  that  of 
failures  to  make  the  operation  advisable  under  certain  conditions. 
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Although  the  radical  operation  when  properly  done  has  a  higher  rate  of 
symptomatic  cures  than  has  the  conservative,  there  are  objections  to  the  re- 
moval of  the  pelvic  organs  which  must  be  carefully  considered.  First,  there  is 
the  prevalent  idea  that  such  an  operation  is  usually  followed  by  certain  serious 
and  definite  nervous  symptoms.  This  subject  is  discussed  m  the  section  on 
Neurology,  and  we  see  there  that  this  wide-spread  behef  dates  from  the  time 
when  hysterectomies  were  performed  in  such  a  way  as  to  result  in  pelvic  ad- 
hesions and  prolapse,  two  conditions  which  are  the  chief  causes  of  genital  neuroses. 
The  objection  is  not  a  serious  one  at  the  present  day. 

In  young  women,  whether  married  or  unmarried",  it  is  obvious  that  the 
radical  operation  should  not  be  performed  unless  the  organs  are  so  irreparably 
damaged  that  conservatism  is  no  longer  feasible.  The  reasons  for  conservatism 
in  young  women  are  partly  sentimental  and  social,  but  these  are  so  powerful  that 
conservative  operations  must  be  performed  even  when  there  is  a  considerable 
prospect  of  a  later  operation.  In  addition  to  this  is  the  moderate  percentage  of 
possibility  of  making  the  patient  fecund.     (See  section  on  Sterility.) 

The  question  of  the  change  of  sexual  feelings  after  castration  is  discussed  on 
page  128. 

The  personal  environment  of  the  patient  is  a  factor  of  the  greatest  impor- 
tance, and  one  with  which  the  surgeon  should  l)e  thoroughly  familiar  before 
undertaking  an  operation  for  pelvic  inflammation.  For  example,  in  the  case  of 
a  poor  widow  who  has  living  children  depending  on  her  for  care  and  support 
a  radical  operation,  with  its  greater  likelihood  of  a  permanent  cure,  might  be 
advisable,  whereas  in  a  recently  married  woman  of  the  same  age  it  might  be 
unjustifiable.  In  women  approaching  or  past  the  menopause  the  radical  opera- 
tion is  preferable  unless  the  destructive  process  is  comparatively  slight.  When 
one  or  more  conservative  operations  have  been  performed  without  relief  to  the 
patient  the  radical  operation  is  obviously  indicated. 

In  a  large  number  of  cases  the  problem  is  solved  at  once  by  the  fact  that  the 
organs  are  beyond  reasonable  hope  of  repair.  A  radical  operation  is  then  im- 
perative, irrespective  of  age  or  condition.  Sometimes  this  condition  presents 
itself  unexpectedly,  as  the  preliminary  bimanual  examination  may  fail  to  reveal 
the  real  extent  of  the  pathologic  process.  In  such  a  case  the  surgeon  may  be  in 
an  embarrassing  predicament  if  he  has  failed  to  gain  the  consent  of  the  patient 
for  the  removal  of  organs.  It  is,  therefore,  of  the  greatest  importance  that 
lx?fore  every  pelvic  operation  where  inflammation  is  suspected  the  situation 
\yc  explained  to  the  patient,  and  her  consent,  and,  if  she  be  married,  that  of  her 
husl)and,  1x3  secured  for  the  performance  of  whatever  operation  the  surgeon 
considers  for  her  best  health  and  welfare. 

SERUM  AND  VACCINES  IN  GONORRHEA 

The  treatment  of  gonorrheal  conditions  by  serum  and  vaccines  has  been  only 
partially  successful.      In  gynecologic  practice  it  may  be  said  that  with  our 
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present  knowledge  neither  of  these  forms  of  treatment  are  of  use  in  cases  of 
acute  urethritis  or  in  pelvic  inflammatory  conditions,  whether  acute  or  chronic. 
The  best  results  have  been  obtained  in  gonorrheal  arthritis  and  in  the  vulvo- 
vaginitis of  children.  In  the  latter  disease  the  benefits  from  the  use  of  vaccines 
is  so  well  established  that  it  should  always  be  adopted  as  a  specific  part  of  the 
treatment. 

Antigonococcic  serum  is  usually  prepared  from  healthy  rams  that  have  been 
treated  with  gradually  increasing  doses  of  dead  and  live  cultures  of  gonococci. 
The  dosage  is  2  c.c.  of  the  serum,  administered  subcutaneously  for  from  two  to 
five  doses,  with  intervals,  of  one  to  five  days,  according  to  the  reaction  produced 
in  the  patient  and  the  behavior  of  the  disease.  The  reaction  in  the  patient 
shows  a  slight  elevation  of  temperature  and  a  feeling  of  malaise.  There  is  some 
redness  and  swelling  about  the  point  of  injection.  A  slight  increase  in  the  dis- 
charge from  the  genital  tract  is  produced  for  the  first  few  days  following  treat- 
ment (Norris). 

Vaccines  are  preparations  of  dead  gonococci  suspended  in  normal  salt  solu- 
tion and  standardized,  so  that  the  number  of  gonococci  to  a  cubic  centimeter  of 
the  salt  solution  is  known.  Autogenous  and  stock  vaccines  arc  used;  autog- 
enous vaccines  are  preparations  of  dead  gonococci  that  have  been  obtained  from 
the  patient  and  grown  on  culture-media.  Stock  vaccines  are  obtained  from 
several  cultures  that  have  been  taken  from  as  many  different  individuals,  usually 
about  eight  or  ten  different  strains  being  used.  The  autogenous  are  regarded  as 
somewhat  more  efficacious  than  the  stock  preparations.  The  stock  vaccines 
are  put  up  in  sealed  containers,  each  container  holding  a  known  number  of  dead 
bacteria.  The  vaccines  are  administered  subcutaneously-,  four  or  five  doses 
being  the  average  treatment.  The  dosage  begins  with  about  5,000,000  bacteria, 
and  is  increased  up  to  20,000,000  or  more.  The  reaction  is  similar  to  that  from 
the  serum.  The  opsonic  index  is  a  valuable  guide  to  the  dosage,  but  is  rarely 
available  (Norris). 

The  reaction  induced  by  the  injection  of  dead  gonococci  has  been  used  as  a 
sign  of  the  presence  of  gonorrheal  disease.  Its  value  in  practical  diagnosis  has 
not  yet  been  estabhshed. 

Wolff  haa  reported  excellent  results  in  the  use  of  vaccines  in  40  cases  of  vulvovaginitis. 
He  strongly  urges  the  advantage  of  autogenous  vaccines,  and  recommends  that  no  other  treat- 
ment be  given  except  that  of  ordinary  cleanliness.  The  vaccine  is  injected  hypodermically, 
the  initial  dose  being  25,000,000  to  50,000,000.  The  injections  are  given  at  intervals  of  five 
to  seven  days  over  a  period  of  about  thirty-five  days. 

GENITAL    TUBERCULOSIS 

Tuberculosis  of  the  female  genital  organs  is  confined  chiefly  to  the  tubes 
and  endometrium.  It  may,  however,  appear  exceptionally  as  an  affection  of 
the  vulva,  vagina,  or  cervix.  In  the  study  of  this  subject  there  have  been  es- 
tablished certain  facts  with  which 'it  is  important  to  be  familiar: 
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(1)  It  has  been  shown  by  experiments  on  susceptible  animals  that  pure 
cultures  of  tubercle  bacilli  when  deposited  on  the  surface  of  the  vagina  will 
rarely  grow  unless  there  has  been  a  previous  lesion  of  the  epithelium.  If,  how- 
ever, the  cultures  be  deposited  in  the  horn  of  the  uterus  the  result  is  practically 
always  positive. 

(2)  Although  tubercle  bacilli  have  been  demonstrated  by  experimentation 
in  the  semen  of  males  affected  by  pulmonary  tuberculosis,  it  is  doubtful  if  the 
disease  is  ever  transmitted  by  coitus. 

(3)  The  question  of  heredity  is  an  important  one.  It  has  been  shown  that 
the  mother  may  infect  the  fetus  from  a  distant  focus  through  the  blood  circula- 
tion. It  has  also  been  shown  that  the  fetus  and  placenta  may  l>e  infected  by 
coitus.  Infections  of  this  kind  must  be  regarded  as  incidental  and  unusual.  The 
inheritance  from  tubercular  parents  is  more  commonly  a  predisposition  to  the 
disease,  in  the  form  of  a  weakness  on  the  part  of  certain  epithelial  structures  in 
resisting  the  invasion  of  the  tubercle  bacillus. 

(4)  Genital  tuberculosis  in  women  is  quite  independent  of  the  urinary  tract 
and  does  not  tend  to  ascend  from  the  former  to  the  latter. 

(5)  It  Is  thought  that  genital  tuberculosis  may  ascend  in  the  genital  tract — 
e.  g,f  from  the  ccrvbc  to  the  endometrium,  and  thence  to  the  tubes — ^but  this 
must  be  very  rare.  There  is,  however,  a  decided  tendency  of  the  disease  to 
descend  from  the  tubes  to  the  endometrium. 


TUBERCULAR  SALPINGITIS 

Tuberculosis  attacks  both  the  mucous  membrane  lining  of  the  tube  (endo- 
salpinx)  and  the  peritoneal  covering  (perisalpinx).  The  tube  is  an  especially 
favorable  location  for  the  growth  of  the  tubercle  bacillus  as  well  as  for  the 
gonococcus,  on  account  of  its  convoluted  form  and  its  succulent  lining  mem- 
brane. 

Tuberculosis  of  the  tubes,  whether  of  the  endosalpinx  or  the  perisalpinx,  is 
always  bilateral.  It  is  doubtful  if  the  infection  ever  takes  place  primarily  in 
the  tubes,  the  mode  of  infection  being  either  ascending  or  descending,  or  by  the 
hematogenous  route  from  some  distant  focus. 

Ascending  infection  from  a  tuberculosis  of  some  part  of  the  external  genitals 
is  exceedingly  rare,  and  there  is  reasonable  doubt  if  it  ever  occurs.  In  this 
respect  the  progress  of  the  disease  is  in  marked  contrast  to  that  of  gonorrhea. 

Descending  infection  originates  from  a  tuberculosis  of  the  peritoneum  or  in- 
testines above  the  tubes.  The  descending  disease  may  affect  either  the  peri- 
salpinx or  the  endosalpinx,  or  both.  When  only  the  perisalpinx  is  involved,  the 
surface  of  the  tube  merely  takes  part  in  a  general  tubercular  salpingitis.  When 
the  endosalpinx  is  involved  the  disease  becomes  specialized. 

The  hematogenous  mode  of  infection  in  the  tubes  implies  a  metastatic  growth 
of  tubercle  bacilli  which  have  come  by  the  blood  circulation  from  some  distant 
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focus,  usually  in  the  lungs.  In  this  case  the  original  focus  may  become  entirely 
healed,  while  the  new  p:rowth  of  bacteria  may  continue  to  flourish.  The  infec- 
tion may,  therefore,  appear  to  be  primary  in  the  tubes,  wliereas  it  is,  in  reality, 
Becondary. 

Except  when  the  tubes  take  part  in  an  acute  general  miliar\'  tuberculosis, 
tubercular  salpingitis  is  always  chronic.  As  we  have  seen,  the  disea.se  may  \ye 
either  an  endosalpingitis  or  a  peristdpiugitiB^  or  both. 


Fig.  44.^TL:iiEncLiLAft  Salpimutts- 
High  power  to  show  giant-ct4lfl,    Th<^  jtliind-like  HpHCf's  un-  f^illirlfH  formed  by  fusion  of  the  vilb'. 
In  the  center  of  the  druwinjt  ure  four  jsiurit-cfUs  which  arc*  cLanic^erirttii:'  of  tut>i're»ilnsii5.      I'hf  tissuf 
around  them  hnw  becfuiie  m^fTolic  uiid  is  itifihrutrd  with  routi*!  cellH,  mostly  of  the  nioiiomiclear 
Tttriety. 

Tubercular  end<>8idpingitis  somewhat  resemljles  in  it'^  [>rt)resses  a  fjonorrheal 
infection.  The  first  stage  is  catarrhal^  in  that  it  involves  cmly  a  superficial  mtlara- 
mation  of  the  mucous  lining.  The  tubal  ostium  tends  to  close  early  and  the  dis- 
eiise  may  progress  to  a  tut>ereular  pyosalpinx.  The  contents  of  a  tuln^rcular  pus- 
tulx'  consist  of  a  white,  mushy,  cheesy  material  if  the  infection  is  exclusively 
tubercular,  but  a  mixed  hifcction  in  these  tulx^s  is  common.  If  tlic  latter  takes 
place  the  pus- tube  is  then  exactly  like  that  orii^inating  from  gonorrhea.     In  fact, 
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tuberculosis  and  gonorrhea  may  exist  together.  In  pus  tubes  of  this  kind  the 
presence  of  the  tubercle  bacillus  may  sometimes  be  detected  by  miliary  tubercles 
on  the  surface  of  the  tubes.  Often  it  is  only  discovered  by  microscopic  examina- 
tion of  the  walls  of  the  infected  tube.  This  similarity  that  exists  between  large 
tubercular  and  gonorrheal  pus-tubes  may  in  some  circumstances  be  of  serious 
domestic  or  medicolegal  importance.  The  later  pathologic  processes  of  a 
tubercular  tube  are  quite  different  from  those  of  gonorrhea.  An  old  tubercular 
tube,  in  which  the  more  active  process  has  ceased,  is  usually  either  caseous  or 
fibrous,  each  of  which  conditions  is  entirely  characteristic.  In  the  former  case 
the  enlarged  tube  contains  a  white  homogeneous  cheesy  mass  which  b  unmis- 
takable, while  in  the  second  case  a  fibrosis  takes  place  which  completely  occludes 
the  lumen  and  leaves  the  tube  a  solid  fibrous  cylinder.  A  third  form  of  end-result 
is  a  hydrosalpinx,  though  this  is  not  common.  There  is  no  doubt  that  genital 
tuberculosis  may  exist  in  fetal  life.  It  is  thought  that  the  rare  cases  of  so-called 
congenital  hydrosalpinx  are  the  outcome  of  a  fetal  tubercular  salpingitis  (Ans- 
pach). 

Tubercular  perisalpingitis  is  manifested  by  the  appearance  of  miliary  tuber- 
cles on  the  peritoneal  surface  of  the  tubes.  This  may  exist  by  itself,  or  as  a  part 
of  a  tubercular  peritonitis.  It  is  evident  that  a  tuberculosis  of  the  perisalpinx 
may  extend  through  the  ostium  of  the  tubes  to  the  endosalpinx,  and,  conversely, 
tuberculosis  of  the  endosalpinx  may  extend  to  the  perisalpinx,  either  through  the 
ostium  or  by  direct  extension  through  the  tubal  wall. 

Tubercular  salpingitis  is  nearly  always  associated  with  pelvic  adhesions, 
which  in  a  severe  case  may  be  of  extraordinary  density  and  strength,  so  that 
the  adherent  mass  is  absolutely  inextricable.  This  is  in  contrast  to  gonorrheal 
adhesions  of  the  pelvis,  which  are  rarely  inoperable. 

The  Sjrmptoms  of  tubercular  salpingitis  unassociated  with  a  tubercular  peri- 
tonitis are  the  same  as  those  of  chronic  gonorrheal  salpingitis.  The  condition 
found  by  pelvic  examination  is  also  exactly  the  same,  so  that,  unless  there  is  an 
intact  hymen,  it  is  almost  impossible  to  make  a  definite  diagnosis  of  tubercular 
salpingitis.  The  presence  of  a  tubercular  focus  elsewhere  in  the  body  may  serve 
as  a  guide  to  the  diagnosis,  but  it  is  as  often  misleading.  If  genital  tuberculosis 
is  associated  with  a  general  tubercular  peritonitis  the  diagnosis  may  then  be 
very  obvious. 

The  progress  of  tubercular  salpingitis  is  very  slow  and  insidious.  If  it 
comes  on  early  in  life  it  may  cause  a  local  or  general  hypoplasia  or  under- 
development of  the  indi\idual.  Amenorrhea  is  sometimes  a  result  of  the  dis- 
ease, especially  if  it  has  extended  to  the  endometrium,  while  sterility  is  almost 
inevitable. 

The  treatment  of  tubercular  salpingitis  is  practically  the  same  as  that  of 
chronic  pelvic  inflammation  from  gonorrhea,  except  that  in  young  women  the 
operation  should  tend  more  to  the  radical  operation  of  hysterectomy.  This  is 
due  partly  to  the  fact  that  conservative  operations  are  apt  to  be  followed  by  a 
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recurrence  of  symptorm;,  and  partly  to  the  fact  that  the  endometrium  is  second- 
arily involved  in  a  larger  ptTf^entiif^e  of  eajses. 

Some  cases,  whore  the  |M4vis  is  filled  with  a  densely  adherent  mass  involving 
the  intestines,  are  entirely  inoperalile,  but  these  inoperable  cases  may  make 
extraordinary  cures  under  profjer  hygienic  treatment,  due  to  the  fact  that  chronic 
adhesions,  unlike  those  from  gonorrhea,  often  Ijecoine  coinplptely  absorbed  and 
disappear  spontaneously. 

A.S  has  \xien  shown »  the  diagnosis  of  tubercular  salpingitis  is  nearly  always 
made  after  the  abflonn^n  has  been  op(»ned. 

Old  shrivellefl  up  fibrous  tubercular  tubes  found  incidentally  during  pelvic 
operations  may  be  removed  without  disturbing  other  t^rgans. 

TUBERCULOSIS  OF  THE  UTERUS 
Tuberculosis  of  the  uterus  is  usually  confined  to  the  endometrium,  and  thisj 
in  turn,  is  usually  asst>ciated  with  and  se(?ondary  to  tuberculosis  of  the  tubes. 


:<^^;<iy;^/}S:^' 


"  Fig.  45 — ^Tubercular  Exdomethitib. 

Low  power.  Around  tlie  wigei  are  dilated  sIiuuIh  lyiiii?  in  tin  edenjutous  jitroma.  The  cooler 
oontaiiw  a  tubercle  eoti»L'*ti£ig  of  necrotic  tissue  inftltrati*d  with  round  cella  and  coriLidmng  several 
idunt-rcUft. 
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The  infection  takes  place  by  descending  extension  in  the  manner  mentioned  above. 
It  h  difficult  to  i^ay  how  frequently  tubercular  endometritis  complicates  tuber- 
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culosis  of  the  tubes,  but  good  authority  estimates  it  as  occurring  in  about  one- 
half  of  the  cases  (Klistner).  This  is  a  matter  of  considerable  practical  impor* 
tance  in  deciding  the  question  of  a  conservative  or  radical  procedure  when  operat- 
ing on  the  tubes.  Tubercvlosvi  of  the  endometrium^  as  a  rule,  usually  affects  only 
the  mucous  membrane,  and  usually  appears  microscopically  only  as  scattered 
tubercles  in  the  stroma.  It  may,  however,  become  more  extensive  and  ulcerate 
the  surface.  Rarely  the  process  invades  the  myometrium,  and  may  even  go  so 
far  as  to  convert  the  uterus  into  a  cheesy,  necrotic  mass. 

Tubercular  endometritis  is  not  a  well-defined  disease  by  itself,  and  is  usually 
discovered  only  incidentally  during  a  microscopic  examination  of  uterine  curet- 
ings.  When  symptoms  occur,  the  most  conmion  is  persistent  leukorrhea.  If 
ulceration  of  the  endometrium  occurs,  there  may  be  bleeding.  Sometimes  there 
is  long-continued  amenorrhea. 

Inasmuch  as  tubercular  endometritis  is  nearly  always  secondary  to  tuber- 
cular salpingitis,  local  treatment,  such  as  cureting  and  antiseptic  applications, 
is  futile. 

TUBERCULOSIS  OF  THE  OVARY 

The  ovaries  are  not  infrequently  infected  secondarily  from  a  tubercular 
salpingitis.  A  few  instances  of  isolated  tuberculosis  of  the  ovaries  have  been 
reported  in  which  unquestionably  the  infection  must  have  reached  the  ovary 
by  the  hematogenous  route  from  a  distant  tubercular  focus.  Primary  tubercu- 
losis of  the  ovaries,  like  that  of  the  tubes,  is  extremely  doubtful. 

TUBERCULOSIS  OF  THE  CERVIX 

The  cervix  is  rarely  infected  by  tuberculosis.  When  this  does  occur  the 
infection  is  usually  primary.  The  appearance  is  that  of  an  irregular  ulceration, 
and  it  can  be  distinguished  from  s>T)hilis  or  cancer  or  simple  erosion  only  by 
microscopic  examination  of  an,  excised  specimen. 

VAGINA 

Isolated  tuberculosis  of  the  vagina  is  a  rare  disease.  When  it  does  occur  it 
is  usually  found  in  children.  It  manifests  itself  by  irregular  ulcerations  of  the 
vaginal  surface. 

VULVA 

Tuberculosis  of  the  vulva  is  the  same  as  lupus.  It  appears  as  extensive  ul- 
cerations, combined  with  polypoid  hypertrophy  of  the  tissues.  The  disease  may 
extend  over  the  perineum  to  the  anus  and  rectum  and  may  also  spread  into  the 
vagina.  The  ulcerations  are  irregular  and  covered  with  a  slimy  debris.  They 
are  sufficiently  destructive  to  cause  fistulae  in  the  labia. 

Tuberculosis  of  the  vulva  may  simulate  closely  elephantiasis,  syphilis,  esthi- 
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omene,  and  cancer,  and  the  diagnosis  can  only  be  made  definitely  by  microscopic 
examination  of  an  excised  piece  of  tissue. 

The  treatment  of  tuberculosis  of  the  vulva  is  like  that  for  lupus  elsewhere  in 
the  body.  If  the  disease  has  not  extended  too  far  into  the  surrounding  tissues  a 
vulvectomy  is  often  advisable. 

TUBERCULAR  PERITONITIS 

Tubercular  peritonitis  is  not  classified  strictly  as  a  gynecologic  disease,  but 
it  is  so  closely  associated  with  genital  tuberculosis,  and  cases  are  so  frequently 
seen  in  gynecologic  clinics,  that  it  must  be  considered  here. 

Three  forms  of  tubercular  peritonitis  are  to  be  distinguished: 

In  the  first  form  miliary  tubercles  are  disseminated  over  the  peritoneum  of 
the  abdominal  cavity,  either  generally  or  partially.  There  is  always  ascites, 
which  is  usually  tinged  with  blood.  Adhesions  may  or  may  not  be  present. 
This  type  of  the  disease  is  termed  tvberculm  peritonitis  with  ascites. 

The  second  form  is  characterized  by  extensive  adhesions  without  ascites. 
The  intestines,  omentum,  and  mesentery  are  matted  together  in  a  conglomerate 
indistinguishable  mass.  If  the  pelvis  is  involved  the  pelvic  organs  are  imphcated 
in  the  process.  The  adhesions  are  dense  and  inextricable.  It  is  usually  im- 
possible to  free  intestines  bound  together  in  these  masses  without  injuring  their 
walls.  Nevertheless,  the  adhesions  seen  in  this  disease,  hopeless  as  they  may 
appear,  sometimes  entirely  disappear  at  a  later  stage. 

This  type  is  called  dry  adhesive  tubercular  peritonitis.  It  may  be  general  or 
it  may  be  locahzed  in  certain  parts  of  the  abdomen.  The  first  and  second  form 
may  occur  together  in  different  parts  of  the  same  abdomen.  In  fact,  the  second 
type  may  represent  a  later  stage  of  the  first. 

The  third  form  of  the  disease  occurs  as  tuberculous  nodes  agglutinated  in 
masses.  These  masses  tend  to  become  necrotic  and  may  cause  fistulae.  The 
tubercular  nodes  may  form  circumscribed  annular  masses  around  the  intestines, 
with  corresponding  enlargement  of  the  mesenteric  glands,  a  condition  some- 
times so  closely  simulating  cancer  that  it  may.be  impossible  to  make  a  diagnosis 
excepting  by  the  microscopic  examination  of  the  tissue.  This  type  is  called 
nodular  tubercular  peritonitis. 

The  symptoms  of  tubercular  peritonitis  vary  somewhat,  according  to  the 
t3rpcrof  the  disease.  In  the  first  form  there  may  be  no  well-defined  symptoms 
until  sufficient  fluid  has  collected  in  the  abdomen  to  call  attention  to  the 
location  of  the  disease.  This  is  the  type  that  is  most  often  seen  in  the  young. 
General  constitutional  sjmiptoms  are  first  noticed,  such  as  general  weakness, 
night-sweats,  loss  of  weight  and  sleep,  and  various  digestive  disturbances.  Girls 
are  apt  to  be  amenorrheic  and  to  show  retarded  development.  Attention  is 
called  to  the  ascites  by  enlargement  of  the  abdomen  or  by  dyspnea. 

In  the  second  form  of  the  disease  the  constitutional  symptoms  are  like  those 
in  the  first.    There  is  apt  to  be  more  definite  abdominal  pain.    The  adherent 
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masses  may  be  felt  by  palpation  of  the  abdomen  and  resemUe  various  tumor 
formations.  On  this  account  cases  of  adhesive  tubercular  peritonitis  are  &e- 
quently  encountered  during  exploratory  abdominal  operations. 

Nodular  tubercular  peritonitis  is  clinically  a  much  more  serious  disease  than 
the  other  two  types.  In  this  form  there  is  greater  destruction  of  tissue;  henoe, 
abdominal  symptoms  may  be  very  severe.  Blood  and  pus  may  appear  in  the 
stools,  and  the  symptomatology,  like  the  gross  pathology,  may  closely  resemble 
cancer  of  the  intestine. 

The  diagnosis  of  tubercular  peritonitis  with  ascites  is  usually  comparatively 
easy  to  make.  Ascites  in  a  young  person  unassociated  with  heart  or  kidney  dis- 
ease or  edema  elsewhere  in  the  body  usually  means  tuberculosis  of  the  perito- 
neum. If  the  patient  is  in  the  cancerous  age  it  may  be  difficult  to  differentiate 
between  tuberculosis  and  malignant  disease.  The  tuberculin  test  is  useful  when 
there  is  great  doubt. 

The  diagnosis  of  adhesive  tubercular  peritonitis  is  usually  difficult  to  make 
with  exactness,  especially  if  the  conglomerate  mass  involves  the  pelvis.  These 
masses  are  so  dense  that  they  are  often  mistaken  for  adherent  ovarian  or  fibroid 
tumors.  The  condition  is  especially  Uke  the  cancerous  peritonitis  that  results 
from  a  malignant  ovarian  cyst.  Even  after  the  abdomen  is  opened  it  may  be 
impossible  to  make  a  diagnosis  from  gross  inspection. 

Nodular  tubercular  peritonitis,  as  has  been  mentioned  above,  is  especially 
like  malignant  disease,  both  from  external  examination  and  after  the  abdomen 
is  opened.  The  diagnosis  of  tubercular  disease  from  inspection  during  opera- 
tion is,  of  course,  simple  if  miliary  tubercles  arc  present,  but  in  the  severe  cases 
there  is  often  no  sign  of  thorn. 

The  treatment  of  tulx»rcular  peritonitis  is  a  subject  of  interest  and  specu- 
lation. In  the  a,sciti(;  cases  the  question  of  operation  arises.  It  was  discovered 
that  many  of  these  cases  recovered  after  an  operation  of  opening  the  abdomen 
and  evacuating  the  fluid.  It  was  supposed  that  these  cures  were  due  to  the 
effect  of  letting  light  and  air  into  the  peritoneal  cavity.  For  that  reason  many 
surgeons  made  long  incisions  and  exposed  the  peritoneum  as  much  as  possible. 
The  custom  of  operating  on  these  cases  became  general.  It  was  then  discovered 
that  many  cases  got  well  without  operation,  and  at  the  present  time  opinion  as 
to  the  advisability  of  surgical  interference  is  somewhat  divided.  The  light  and 
air  theory  is  not  now  generally  held.  One  theory  as  to  the  benefit  of  opening  the 
abdomen  and  evacuating  the  fluid  is  that  the  disease  is  converted  by  this  means 
into  the  dry  adhesive  form,  which  is  a  more  favorable  stage  for  spontaneous 
healing.  There  seems  to  be  no  doubt  that  operation  is  sometimes  advantageous, 
while  the  chances  of  doing  harm  are  almost  nil.  When  the  fluid  collects  to 
such  an  extent  as  to  cause  dyspnea  and  other  discomforts,  evacuation  of  the 
fluid  may  b(^  impc^rativo.  This  is  best  done  by  a  laparotomy  incision  rather 
than  b}^  paracentesis  on  account  of  the  possibility  of  adhesions  of  the  intestine 
to  the  anterior  abdominal  wall.     If  operation  is  perfonned  the  general  con- 
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stitutional  measures  for  treating  tubercular  patients  must,  of  course,  also  be 
carried  out. 

The  dry  adhesive  form  of  tubercular  peritonitis  comes  to  light  usually  during 
an  exploratory  laparotomy  following  a  doubtful  or  mistaken  diagnosis.  If  the 
disease  is  confined  mostly  to  the  pelvis,  the  case  may  be  operable,  and  the  pro- 
cedure is  that  described  under  Tubercular  Salpingitis.  If  there  is  considerable 
involvement  of  the  intestines  the  case  is  usually  inoperable,  as  the  adhesions  can- 
not be  separated  without  too  much  bleeding  and  injury  to  the  intestinal  walls. 
These  cases,  hopeless  as  they  look,  are  by  no  means  incurable.  Under  proper 
hygienic  treatment  patients  sometimes  make  the  most  astonishing  recoveries. 
We  have  observed  2  cases  which  came  to  laparotomy  many  years  after  explora- 
tory incisions,  when  the  presence  of  conglomerate  adhesions  made  further 
operation  out  of  the  question.  At  the  time  of  the  second  laparotomy,  one  of 
which  was  for  a  fibroid  and  the  other  for  postoperative  hernia,  the  tubercular 
adhesions  had  almost  completely  disappeared. 

Prognosis. — Opinions  as  to  the  ultimate  prognosis  of  ascitic  and  adhesive 
tubercular  peritonitis  differ  much.  Many  regard  the  outcome  of  the  disease  as 
favorable  in  a  considerable  percentage  of  cases,  while  others  believe  the  final 
prognosis  extremely  bad.  All  agree  that  the  disease  is  rarely  of  itself  fatal, 
but  those  who  take  a  dark  view  of  the  subject  consider  that  most  of  the  patients 
ultimately  die  of  some  other  form  of  tuberculosis.  Our  experience  has  been 
favorable. 

It  should  be  mentioned  incidentally  as  a  warning  that  when  the  abdomen  is 
opened  and  tubercular  peritonitis  of  the  first  two  types  is  found,  the  wound 
should  never  be  drained,  for  if  this  is  done  a  persistent  sinus  is  ahnost  sure  to 
follow. 

Nodular  tubercular  peritonitis  cannot  easily  be  treated  by  surgery.  The 
condition  is  usually  discovered  on  opening  the  abdomen  for  expected  intestinal 
cancer,  appendicitis,  or  diverticulitis,  etc.  If  the  condition  is  such  as  does 
not  absolutely  require  interference,  like  that  of  intestinal  obstruction  or  abscess 
formation,  it  is  best  to  leave  the  lesions  alone.  Attempts  to  remove  the  disease 
by  intestinal  resections  are  apt  to  be  followed  by  permanent  fecal  fistulas. 
Even  the  nodular  form  of  tubercular  peritonitis  may  get  well  spontaneously. 

To  summarize  the  treatment  of  the  disease,  it  may  be  said  that  general 
hygienic  measures,  such  as  are  employed  for  tuberculosis  elsewhere,  are  the 
most  important.  If  a  considerable  amount  of  ascites  is  present,  evacuation 
of  the  peritoneal  cavity  by  a  laparotomy  incision  probably  hastens  a  cure. 
Most  cases  of  adhesive  and  nodular  tubercular  peritonitis  come  to*  operation  on 
account  of  the  doubt  in  diagnosis.  When  peritoneal  tuberculosis  is  found  the 
abdominal  wound  is  to  be  closed  without  drainage,  without  further  operation, 
except  when  the  disease  is  confined  to  the  pelvic  organs  without  serious  in- 
volvement of  the  intestines,  or  when  some  condition  is  found  which  demands 
immediate  surgical  intervention. 


General  inflamisatort  processes 
inflammations  of  the  vulva 

The  vulva  is  relatively  immune  to  infections  on  account  of  the  firm  epithelial 
covering  with  which  it  is  protected.  It  is,  however,  exposed  to  all  sorts  of  inflam- 
matory irritants,  so  that  the  absolute  number  of  affections  to  which  it  is  subject 
is  sufficiently  great. 

Acute  primary  vulvitis  is  a  rare  occurrence  except  in  children,  in  whom 
the  gonococcus  is  the  most  important  exciting  organism.  In  the  adult,  vulvitis 
is  usually  secondary  to  inflammatory  lesions  elsewhere  in  the  genital  tract,  such 
as  may  exist  in  the  endometrium,  endocervix,  or  vagina;  or  it  may  be  the  result 
of  chemical  irritation  from  the  discharges  of  malignant  or  necrotic  new  growths 
above,  or  from  diabetic  urine  or  from  vesical  or  rectal  fistulas,  where  there  is 
maceration  and  destruction  of  the  superficial  epithelium,  so  as  to  allow  the 
invasion  of  pathogenic  organisms.  \^ulvitis  may  also  be  caused  by  trauma  and 
infection  from  masturbation  or  indiscreet  coition,  from  scratching,  or  from 
uncleanhness  and  chafing  during  menstruation. 

The  symptoms  of  vulvitis  are  reddening  and  swelling  of  the  parts,  with  pain 
and  increased  secretion.  Edema  of  the  labia  minora  is  especially  marked  and 
may  reach  an  alarming  extent. 

A  special  fonn  of  vulvitis,  due  usually  to  excessive  scratching  from  pruritus, 
is  a  great  swelling  of  the  clitoris  and  prepuce,  causing  a  condition  like  that  of 
acute  phmiosis  in  man.  The  secretion  which  bathes  the  vulva  in  vulvitis  differs 
according  to  the  nature  of  the  infection,  the  most  profuse  t3T)e  appearing  in 
gonorrhea.  As  the  secretion  dries,  adhesions  and  ulcerations  may  form.  The 
pain  in  the  acute  forms  is  severe  and  distressing,  consisting  of  great  heat  and 
pressure,  coupled  with  buoning  on  micturition.  As  the  process  becomes  less 
acute  the  pain  often  gives  way  to  intolerable  itching. 

Gonorrheal  vulvitis,  including  the  vulvovaginitis  of  children,  Bartholinitis, 
the  infection  of  Skene's  glands,  and  the  forms  of  external  gynatresia,  has  been 
treated  under  the  subject  of  Gonorrhea,  to  which  the  reader  is  referred. 

SOFT  CHANCRE 

Soft  chancre,  or  ulctts  molley  occurs  most  commonly  near  the  frenulum,  but 
may  appear  in  numerous  small  ulcers  over  the  entire  external  genital  apparatus 
and  out  on  the  thighs  and  buttocks.  These  ulcers  are  characterized  by  their 
multiplicity  and  their  great  tendency  to  cause  suppurating  inguinal  buboes. 
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The  ulcers  are  usually  small,  with  well-defined  edges  and  covered  with  a  thick 
purulent  secretion.  They  are  shallow,  and  are  distinguished  from  syphilitic 
chancre  by  the  absence  of  basal  indiu-ation. 

Soft  chancres  are  venereal  in  origin.  They  are  usually  painful,  and  are 
associated  with  a  greater  or  less  amount  of  vulvitis,  which  increases  the  dis- 
comfort. The  buboes  which  are  so  apt  to  follow  are  extremely  painful  and 
usually  suppurate.  The  chancres  are,  as  a  rule,  easily  controlled  by  applying 
to  each  ulcer  some  caustic  solution  Uke  crude  carbolic  or  chromic  acid,  followed 
by  alcohol.  The  application  of  the  acid  is  momentarily  painful,  but  patients 
are  usually  entirely  willing  to  submit  to  it. 

The  buboes  can  sometimes  be  made  to  subside  and  absorb  by  rest  and  the 
application  of  moist  heat.  If  they  suppurate  it  is  necessary  to  incise  and  evacu- 
ate them,  after  which  the  wound  goes  through  a  process  of  slow  healing.  Patient* 
with  buboes  should  be  kept  in  bed,  as  walking  about  greatly  aggravates  the 
condition. 

SKIN  LESIONS 

The  most  common  skin  affection  of  the  vulva  is  that  due  to  chafing,  eczema 
intertrigo.  This  is  seen  especially  in  the  sulcus,  between  the  greater  and  lesser 
lips,  and  in  the  furrows  between  the  vulva  and  the  thighs.  The  skin  is  reddened 
or  brownish  red  and  may  take  on  a  permanent  discoloration.  The  condition  is 
usually  due  to  undeanliness,  coupled  with  some  irritating  discharge  from  the 
upper  genital  or  urinary  tract,  and  is  especially  common  in  fat  women  and 
during  hot  weather.  Other  skin  lesions  seen  are  acne,  herpes,  psoriasis, 
molluscum  contagiosum,  etc.  Lichen  sclerosis  is  sometimes  seen.  It  closely 
resembles  kraurosis  in  appearance. 

Seborrhea  is  quite  frequent,  and  is  characterized  by  a  white  secretion,  mostly 
on  the  labia  minora.  The  glands  may  form  cjsts  which  sometimes  become  in- 
fected and  suppurate.  The  presence  of  these  small  sebaceous  cysts,  usually 
seen  on  the  labia  majora,  may  be  a  source  of  mental  apprehension  on  the  part 
of  the  patient.     They  often  disappear  spontaneously. 

If  the  cysts  are  giving  pain  or  causing  anxiety,  they  may  be  dissected  out 
under  local  anesthesia.     Otherwise  they  need  no  special  treatment. 

Funmculosis  is  a  disease  that  may  be  the  result  of  undeanliness,  but  it  some- 
times occurs  periodically  with  menstruation.  It  may  also  appear  as  a  specific 
disease,  usually  near  the  time  of  the  menopause,  in  which  case  it  seems  to  be  the 
result  of  a  local  circulatory  disturbance,  possibly  connect-ed  with  deficiency  of  the 
ovarian  function.  This  latter  type  may  be  much  benefited  by  the  use  of  ovarian 
extract. 

Syphilis. — The  primary  syphilitic  lesion  of  the  vulva  may  have  exactly  the 
same  appearance  as  that  seen  in  man,  characterized  as  it  is  by  a  smooth,  sharply 
defined  ulcer,  with  hard  indurated  base,  and  a  livid  coloration  of  the  surrounding 
tissue.     In  woman,  however,  there  is  a  much  greater  tendency  to  the  formation  of 
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multiple  primary  ulcers,  due  chiefly  to  the  fact  that  the  labia  minora  lie  in  close 
proximity  to  each  other,  so  that  the  infec*tion  Is  transmitted  from  one  lip  to  the 
other.     For  this  rea^son  multiple  syphilitic  ulcers  are  often  seen  83mmietrically 


Fl«J.    H).— COVDYLOMATA  AcrMIN'ATA. 

In  this  cuHO  the  oxcrcsrenres  an-  colIiH-tccl  into  disrrotr  masses.     I'simlly  thr  condylomata  arc  more 
wiilt'ly  M-attcn-jl  ovt*r  tho  vulva  and  surrounding  parts. 

lortitod  on  botli  hi])ia.  The*  initial  losion  may  hv  situat<Ml  on  any  part  of  the 
extcnial  p(»nitals,  but  it  is  found  most  coinnionly  noar  tlie  frenulum,  the  clitoris, 
and  the  inner  surfaces  of  the  lalna  minora. 

The  l(»si()ns  are  apt  to  lx»  a.ssoeiated  witii  hard  edema  of  th<»  surrounding  parts 


GENERAL  INFLAMMATORY   PROCESSES 


227 


and  extensive  erosions.     Indolent  buboes  are  felt  in  Ixjth  pxoins,  while  later 

mdaty  cfflon\Krent  manifestations  follow. 

Owing  to  the  local  edema,  multiple  ii i c era t ions,  and  erosion  of  the  piimary 
affection  syphilis  may  be  confounded  with  elephantiasis,  tuberculosis,  and 
esihioiiiene.  The  diap;noNis  may  be  made  absolute  liy  finding  the  Spiroehteta 
pallitla  and  by  a  positive  Wa.ssennann  reaetiuii. 


Flo.  47.— ruXriVLUMATA   Arr-MtNATA  Vl'LV.B. 

Low  power.     Section  of  a  <tmjpl«'te  cuiiHyloni;!  sliowing  hosv  the  papilla'  erf  the  roriuin  hyper- 
trophy,  growing  outward,  carxj'inic  the  epilluliuru  witli  tlif*Ttn  giving  i\w  wliol«  a  wart-like  appf^ar- 
The  ^tromti  Viencath  eontains  many  dilated  hkxid-  and  ]yiTiph-v(*«sel». 


Condylomata  Acuminata. — These  are  warty  or  papillary  excrescences  that 
appear  on  the  labia  and  surrounding  parts  of  the  externa!  genitals.  Their  origin 
is  usually  venereal  and  nearly  always  the  result  of  gonorrhea «  They  have  the 
form  of  ptjinted  papilla^  and  are  termed  **acuminata"  to  distinguish  them  from 
the  broad  condylomata  that  result  from  syphilis.  These  warty  growths  appear 
in  clusters  mostly  on  the  major  and  minor  lips  of  the  vulva.  Other  warts,  either 
singly  or  in  clusters,  are  sown  alxjut  over  the  neighboring  parts  of  the  buttocks 
and  thighs.  They  may  even  invade  the  vagina  for  a  short  distance.  Soinetinies 
the  clusters  Ix^cotne  very  large,    Tfie  condition  is  frequently  mistaken  for  cancer, 
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though  to  the  i^Kporionred  there  is  no  difficulty  in  making  a  diap:nosis.  The 
condylomata  of  tlicinst^ives  do  not  p:ive  much  trouble  to  the  patient,  but  there 
is  usually  an  as!>OL'iated  leukurrheal  discharge  with  consequent  raaceratioD  and 
soreness  of  the  parts.  The  appearance  of  the  excrescences  may  cause  great 
apprehension  on  tlie  part  of  the  patient. 


Fio,  44*,^ — ToivDYUisnATA  Acuminata  Vclvjc. 
HijjhtT  i»ow«^r  drawinit  of  u  papilla  hum  tlir  prrviouM  i^ocf.ion.   The  rpithclinm  h  tUieki'nt'd,  l»ut 
tlu*  cpJlri  show  no  atypical  growth  siiid  no  BiKrir-  of  invuditiK  th*'  stronin,  im  tin\v  do  in  care itiotiui  of  the 
v-ulvu.     The  stroma  of  ihe  papilla  contains  acvenil  dihitwl  blotnl-ves^tis  and  is  iiifiltrnted  with  lHikt>- 
cj'tes. 

The  growth  of  the  papillsp  is  entirely  superficial,  there  being  no  t^^ndeney  to 
grow  down  into  the  subcutaneous  tissue.  For  this  reason  the  treatment  is 
very  simple.  It  consists  merely  in  serapinR  off  the  papillary  prtiftihs  with  a 
sharp  curet.  The  siifx^rficial  excoriation  of  the  skin  may  be  painted  with 
iodin  and  the  healings  process  is  very  rapiil.  If  the  eondybmata  extend  to  the 
softer  parts  of  the  vestibule  and  vaginal  orifice  their  removal  ma>  \)r  attendcui  by 
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mblesome  bleeding,  especially  if  the  patient  happens  \u  Ije  pregnant.     If  the 
»nd3'lomata  are  at  all  extensive  it  is  U*st  tn  remove  them  under  general  anes- 


ESTHIOMENE 

This  is  a  disease  ahmt  which  we  have  very  little  definite  knowledge.  The 
name  is  adapted  from  the  Oreek  word  meaning  to  gnaw*  out,  so  that  it  corre- 
sponds practically  to  the  term  '* rodent  ulcf^r."     Tlie  disease  consists  of  an  exten- 


Frn.  41*, — Esttiidmknk. 

ITb©  l»t3M  arc  hypertrophietL  rcsi'inbliiig  somewhat  elephantiasis.  Thi^re  is  c^tteiisive  ulceraliou  of 
till  the  parts.  The  ulecfatcd  areas  have  a  tendency  to  tic  symmetric  on  the  two  sides. 
Irive  inflammation  and  ulceration  of  the  vulva.  The  parts  are  greatly  swollen 
and  covered  with  supertirial  sloughing  areas.  These  areas  are  apt  to  l>e  at  the 
points  of  contact  of  the  swollen  labia,  so  that  there  is  a  certain  symni€'tr\'  in  the 
ulcerations.     The  parts  are  bathed  with  a  foul  purulent  discharge. 

The  origin  of  this  disease  is  oliscure.  It  is  seen  mostly  in  prostitutes,  and, 
thougli  it  is  thought  to  have  s+nne  possible  relationship  to  syphilis,  it  does  not 
yiehi  lii  all  to  syphilitic  treatment.     It  is  regarded  b}'  some  to  l>e  the  result  of  a 
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lymph-stasis  in  the  external  genitals,  as  it  sometimes  follows  the  excision  of 
inguinal  buboes.    It  is  often  associated  with  stricture  of  the  rectum. 

Esthiomene  simulates  in  its  appearance  cancer  and  lupus,  from  which  it 
should  always  be  distinguished  by  a  microscopic  examination  of  a  section  of 
tissue. 

There  are  inflammations  of  the  vulva,  especially  in  neglected  gonorrhea 
cases,  where  there  Ls  much  swelling  of  the  vulva  with  contact  erosions  which 
resemble  esthiomene  rather  closely.  These. conditions,  however,  yield  to  local 
treatment  and  can  in  this  way  be  distinguished. 

The  symptoms  of  esthiomene  are  great  burning  sensation  and  pain  in  the 
external  genitals.     The  patient's  plight  is  distressing  in  the  extreme. 

Local  treatment  of  a  true  esthiomene  is  almost  hopeless,  and  the  only  means 
of  relief  is  by  a  complete  vulvectomy. 

ELEPHANTUSIS  VULVAE 

Elephantiasis  relates  to  a  coarse  enlargement  of  the  vulva  involving  the  labia 
minora  or  majora,  or  both.  The  outer  appearance  of  these  growths  varies  con- 
siderably, special  names  being  given  to  describe  the  differences  in  surface  struc- 
ture. Thus,  elephantiasis  glabra  relates  to  a  form  which  has  a  smooth  surface; 
elephantiasis  tuberosa,  to  a  form  which  is  covered  with  irregular  nodules;  ele- 
phantia.sis  condylomatosa,  to  one  covered  with  warty  excrescences  (Gebhard). 
The  hy|x*rtrophy  may  lx?come  very  great,  and  the  enlarging  mass  pedunculated, 
tumors  having  l)een  observed  weighing  as  much  as  30  ix)unds. 

In  the  course  of  time  severe  ulcerations  may  form,  giving,  an  app)earance 
similar  to  that  of  esthiomene.  Histologically,  the  i>rocess  consists  of  a  chronic 
indurative  hypertrophy  of  the  sulx'pithelial  connective  tissue,  excepting  in  the 
condylomatous  tyi)e,  in  which,  both  microscopically  and  macroscopically,  the 
excrescences  are  almost  exactly  like  those  of  cond^'lomata  acuminata. 

The  etiology  of  elephantiasis  is.  quite  obscure.  The  disease  appears  during 
the  age  of  sexual  maturity..  It  is  much  more  common  in  the  Orient  than  with  us, 
and  for  that  rejison  it  is  supposed  that  it  may  l)e  due  to  some  parasite,  possibly 
hilliarzia  (Jaschke). 

Among  sonu*  trilx^s  of  the  Hottentots  is  seen  with  considerable  regularity 
an  enormous  lengthening  of  the  labia  minora.  The  term  "elephantiasis"  is  also 
appli(Ml  to  this  condition. 

Elephantiasis  in  many  cases  does  not  at  first  give  symptoms.  The  growth 
may  Ix^come  exceedingly  edematous,  causing  lymphorrhea.  If  the  surface  be- 
comes ulcerated  the  condition  may  lx»  very  painful,  resembling  esthiomene. 
With  the  larger  tumors  coitus  is  entireh*  interfcTed  with. 

The  treatment  of  (elephantiasis  is  removal  by  a  partial  or  complete  vulvec- 
tomy, according  to  the  extent  of  the  enlargement. 

A  special  form  of  clepliantiasis  is  seen  among  the  Southern  negroes  who  live 
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in  the  damp,  .s\vain|n^  repoas  about  the  plantations.  The  disease  has  been 
shown  to  represent  a  condition  of  lymph-stasis^  usually  brought  about  by  the 
Filaria  sanguinis  hominis,  sometimes  l>y  s>'phiUs  and  other  eruptive  diseases. 
The  fibrous  gnjwlh  of  tlie  tissues  is  not  <lue  primarily  to  the  lymph-stasis,  but 
to  recurrent  erysipelatous  infections  of  tht*  affected  part,  eaeh  attack  of  which 


Fig.  50. — Elkphaxtiaphs  VulvjK. 
Then*  is  (jreat  hypertrophy  of  the  liihlx\  (nsiioru  with  n  tendt'ncy  to  p[jpinQr>'  outRrowth.     On  the 
left  thigh  rjan  be  sef n  *»fverai  inctUHtatir  papiilljiry  i-xiresciMicn*?*  and  a  s»f  ur  whtTe  nonw  of  them  had 
bpeo  removed  at  n  previous  operation.     Thf  trratniPiit  of  this  rase  was  a  coiupletc  vulvrt^tomy,' 


leaves  the  tissues  more  hypertrophied  (Hill).  The  disease  is  more  common  in 
men,  affecting  the  scrotum  or  lower  extremities.  In  women  it  is  apt  to  involve 
the  extenial  jjjenitiils.  It  is  quite  likely  that  this  form  of  the  disease  is  identical 
with  that  {lescribed  among  the  Orientals. 

'  Opemtion  by  Dr.  F.  A.  Pem1if*rton,  Free  Hospital  for  Women. 
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lymph-stasis  in  the  oxttTniil  j^ruiui] 
inguinal  hulxKss.     It  is  ofton  asscidat ' 


ivsi»nji>li»  osthionicno  rather  doiscty 
tn^itnjrnt  and  can  in  this  way  \hi  ■' 

The  symptoms  of  esthiomcuo  :w 
t^xtrnial  genitals.     The  imtient's  plr 

l.in-al  tivatment  of  a  true  esth 
of  relief  is  by  a  eoniplote  vulvect 


Klephnntiasis  n»lates  to  a  cou' 
miiitira  or  majora.  or  Ixjth.  Tl 
>iiit  raMy.  sjx'eial  names  Ixung  {i,. 
tmv.  Thus,  elepl\antiasis  jrlabi  ^^ 
elephantiasis  tuln^rosii,  to  a  I 
jihantia<is  eomlylomatosa.  i.» 
The  )iy|HTtniphy  may  Ikm-oiii- 
tuiu-ti-s  liavini:  Ihhmi  ol)si»rve<l 

In  the  eoursi*  of  time  sc. 
>iiuilar  to  that  of  esthiomcMi' 
in^'ui alive  hyiHTlrophy  <if  i 
'  riii.iyl.iniaToiix  ty|M'.  in  wl 
e\  :--ii'iiri'<  are  alitiosi  e.viii 

l'!;.'  I'lioliiiiy  t»f  eK'phahi 
'.!  r  .-..Lii'  of  M'Mial  maturity- 
;ij;«i  !«>r  lliat   reM>on  il  is  su| 
i'l'.":  ;'.!.i:i  i,lM--i'hke\ 

\:ih»ni;  ^nnu'  iriU^s  tif 
::!i  !  n.Minoii-*  lengthening;  o 

1  irpi'MniiM^i--  \\\  many 
::i.-.\    ■•I-.  vMiir  «'\«»*i'iiini:ly 
.  .v..^  N    \i\y  ii.ilrj    I  \\r    run 
\\     ■  :.    :  !.i     !;|';'.rl    \  imu»l>  c 

r:.i"   V,  .1'.  :v.M!    .'I   I'lr" 
Ii'V.'.X  .   ;it  .'•    ;.•!■■    '.  i«  I  111*  I 


a.».>l»V*'*    '>*»■'    THE    VlLVA. 

..j.  IK'  v'hanii'torisiics  of  :i  filintiiia.  Thr  thin  I:»y«*r  ••! 
,.»*  »w  tVw.  no»»rly  (Ifvriopi'd.  or  no  papilla*,  lyint  nn  :i 
,^1^  round  ct»lU  :«cattcn'd  through  the  tis.-«tic.     Nrar 


^jtAUROSIS 

,.  :vm  a  ( iftH^k  word  meaning!:  to  shrink.  In  this 
I  :rH*  eutis  of  the  vulva.     The  epidermis  Ix'- 

4.V  is  an  inen\isi»  of  connective  ti:?sue  in  the 
^:»a^v  i>f  elastic  tilxTs  and  piirment.     The  result 

^i\H  lHVi>nH»s  white  and  parchment-like  and  is 
4^  >iHjfti*s  the  various  ]iarts  of  the  vulva  lx»ct»ine 
^^a^sceney  of  leather.     The  process  may  extend 

5iri>  well-marked  line  o\  demarcation  lx*twet»n 


^  mS  always  clear.  There  i<  no  doubt  that  it  is 
^uiUihI  irritation  caustul  by  ili<charjtes  which,  by 
^  Alter  the  *itructure  of  liie  vulval  cutis.  A 
.*U!*e  MHMi  t^roduce-*  :i  wi-ire  parchment -like  aj)- 
j^^<«UNe  ciMitinue<.  in  \\\\\r  develoj'is  into  a  |x*r- 
itti,  n^anl  The  ]\:ti:oiet;ic  p:e<'ess  of  kniurosis  as 
fjlistl'.eovx  l)n>  r.oT  i^i!i  pr-nrvl. 


'      GENERAL    INFLAMMATORY    PROCESSES 


233 


Kraurosis  of  the  \Tj!va  is  related  to  senile  atrophy,  and  reference  should  be 
Ic  Ui  (hat  .subject. 

It  not  infrequently  serves  as  a  starting-point  for  cancer  uf  the  vulva. 
The  ^mptoms  of  kraurosis  consist  chiefly  of  intolerable  it^'hin^.    Patients 
this  disease  suffer  pitifully  and  are  often  driven  to  acts  of  desperation. 


Flu.  52. — Kraurosis  Viltlv^. 
The  cHtoris  and  lafnn  Tuinom  have  dirtar(j[M;^ar<*d.     Thf»  viilva  is  whit*  and  creasi?rl.     The  vijRina 
>pliied  aod  ^tiff  at  the  iiifroitus.     Thi^  was  an  ext^reiui'  easi^  wnd  v,'ns  iooju'rjilile  on  acfouiit  of 
cxtensjoii  oi  the  di!s**tA'*f"  intn  thf*  orifirt't*  of  the  vajrina  and  un-tlirn. 

The  treatment  of  advanced  cases  is  vulvectomy,  if  the  process  has  not  in- 
Ived  too  much  ve^stibule  and  vaginal  introitus. 

Several  cures  from  ovarian  extract  have  been  reported^  one  of  them  by  the 
Uthor.     In  this  condition  ovarian  extract  theoretically  works  l>enefit  by  its 
>wer  to  cause  h\^j>eremia  of  the  external  genitals  and  thus  improve  the  circula- 
Results  seem  to  bear  out  tlie  theorj\ 


Via.  5;i. — ^KRAiimi^ift  VrLv.i:. 
Low  power.  On  tlu*  j<urfare  is  a  thick  atruiiitu  I'orjicuiiK  uudcr  whirb  i;*  tlip  strutum  gratmlosuin, 
much  thinner  than  iiorniiiL  The  line  hc-tweiji  this  luy**r  nrul  the  euriuiri  h  les*  wavy  thiin  usual,  due 
to  poor  dcvchifniK'iit  of  the  papilla?  of  the  eoriuiu.  The  cnriuiu  priiK^ists  nf  dense  connwtivf  tissue 
cuntainiiig  few  imclei. 

'LeNk'oplakia  is  a  soiiipwhat  ill-definerl  disease,  similar  to  kraurosis,  but 
dirteriiig  from  it  in  that  it  appears  iii  tiie  form  of  whitish  plaques  scattered 
over  the  vulvar  area  rather  thtin  a  general  atrophic  process  involving  the  entire 
vulva.  The  histologic  changes  in  leukoplakia  are  more  sujDei-fieial  than  those  of 
kraurcisis,  lH*inj<  located  in  tlie  epidennis.  In  kraurosis  they  are  situateil  in  the 
dermis  (Taussig).    Iveukoplakia  may  l>e  the  s<*at  of  a  f)riinary cancer  of  the  vulva* 

Pagets  disease  occurs  rarely  in  the  vulva  and  may  serv^e  as  a  point  of  origin 
for  cancer.  It  is  characterized  by  local  irritation,  the  formation  of  white  blis- 
ters, thickening  of  the  parts,  and  ultimate  ulceration  and  bleeihng.  The  disease 
ID  relation  to  the  vulva  has  Ijeen  described  by  Dubreullh,  Taussig  has  recently 
called  attention  to  the  part  it  may  play  in  the  etiology  of  cancer  of  the  \ailva. 


I 


PRURITUS 


Pruritus  means  itching  and,  strictly  speaking,  descril>es  a  symptom  rather 
than  a  disease.     Common  usage,  hoivever.  treats  pruritus  as  a  disea.se,  and  we 
shall,  therefore,  use  the  tenu  in  that  sense- 
Pruritus  is  closely  related  to  kraurosis,  which  it  always  precedes  as  an  earlier 
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stage.  It  is  characterized  at  first  by  a  reddenihg  and  thickening  of  the  vulval 
cuticle  associated  with  intense  burning  and  itching.  The  surface  gradually  be- 
comes pale  and  parchment-like,  with  a  tendency  to  cracks  and  fissures.  As  the 
process  continues  it  merges  into  the  condition  of  kraurosis.  There  is  no  marked 
dividing  line  between  pruritus  and  kraurosis,  and  they  must  be  regarded  as 
different  stages  of  the  same  pathologic  process. 

Pruritus,  like  kraurosis,  is  usually  secondary  to  some  irritating  discharge 
that  produces  the  skin  changes  by  chemical  action.  It  is,  however,  considered 
by  some  to  constitute  sometimes  a  primary  disease,  consisting  of  an  essential 
fibrosis  or  sclerosis  of  the  epidermis.  In  other  words,  the  pathologic  changes  are 
identical  with  those  of  kraurosis.  It  would  be  better,  therefore,  to  apply  the 
term  kraurosis  to  the  changes  in  the  tissues  and  the  term  prvritiLS  to  the  symp- 
toms resulting  therefrom. 

Pruritus  of  the  vulva  is  usually  the  result  of  a  discharge  from  some  part  of 
the  upper  genital  or  uninary  tract,  and  when  a  patient  suffering  with  this  symptom 
presents  herself  the  most  careful  examination  should  be  made  to  discover  the  cause. 

The  causes  of  pruritus  are  numerous,  a  diabetic  urine  being  foremost  among 
them.  Pruritus  in  this  case  is  due  to  chemical  irritation.  If  the  sugar  in  the 
urine  is  sufficiently  reduced  the  itching  ceases.  Patients  suffering  from  pruritus 
should  always  have  the  urine  examined  for  sugar  at  once  as  a  routine  measure. 
Leukorrheal  discharges  from  various  sources  sometimes  produce  pruritus. 
Examples  of  this  are  the  irritating  discharges  from  cancer  of  the  uterus,  necrotic 
polyps,  sloughing  fibroids,  pessaries,  cervicitis,  and  cndocervicitis.  A  very  im- 
portant cause  is  partial  atresia  of  the  vagina  or  cervix,  in  which  the  normal  men- 
struation and  mucous  secretion,  not  having  proper  drainage,  become  infected  or 
chemically  changed,  and  thus  serve  as  severe  irritants  to  the  external  genitals. 

In  women  near  or  past  the  menopause  senile  atrophy  is  a  very  common  etio- 
logic  factor  in  producing  pruritus.  Senile  atrophy  of  itself  brings  about  a  change 
in  the  vulva  that  is  somewhat  similar  to  that  caused  by  long-continued  pruritus — 
i.  e.j  a  thinning  and  flattening  of  the  epidermis,  coupled  with  an  increase  of  con- 
nective tissue  and  loss  of  elastic  fibers.  By  this  change  the  vulva  is  more  sus- 
ceptible to  chemical  irritation.  Senile  atrophy,  moreover,  is  the  means  of  cre- 
ating abnormal  secretions.  It  often  produces  an  excessive  desquamation  of  the 
vaginal  epithelium  which  results  in  an  irritating  vaginitis.  Senile  atrophy,  by 
contracting  the  vaginal  outlet  or  by  partially  or  intermittently  sealing  the  cer- 
vical OS,  may  prevent  proper  drainage  of  the  vaginal  or  uterine  secretions  and 
thus  render  them  chemically  irritating.  Other  causes  of  pruritus  are  f urunculosis 
and  seborrhea  of  the  labia  majora. 

The  treatment  of  pruritus  is  primarily  to  find  the  cause  of  the  irritation,  and 
this  can  generally  be  done.  Diabetes  and  the  grosser  lesions  mentioned  above 
are  readily  detected  and  treated  by  the  accepted  methods.  The  importance  that 
senile  atrophy  plajrs  is  not  sufficiently  well  recognized,  and  there  is  little  doubt 
that  many  of  the  cases  in  which  the  disease  is  thought  to  be  primary  fall  into  this 
class.    The  principle  to  be  observed  in  the  treatment  is  to  secure  proper  drainage 
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of  the  vaginal  and  uterine  secretions.  A  valve-like  perineal  outlet  must  be  treated 
by  a  plastic  operation  which  will  secure  a  funnel-shaped  introitus.  Obstructing 
atresia  of  the  vagina  must  be  operated  on  in  the  manner  reconunended  for  that 
condition. 

Atresia  of  the  cervix  is  treated  by  creating  an  artificial  laceration  so  that  thp 
lips  will  pout  outward.  If  the  atresia  of  the  cervix  is  too  high  for  the  perform- 
ance of  a  plastic  operation,  dilatation  is  first  performed,  and  if  atresia  recursp 
as  it  sometimes  does,  it  may  be  necessary  to  remove  the  uterus  and  cervical  canal 
by  the  operation  suggested  on  page  724. 

If  the  pruritus  is  due  to  a  senile  vaginitis  where  there  is  no  obstruction, 
iodin  applications  to  the  vagina  usually  control  the  discharge. 

Palliative  measures  usually  give  only  temporary  or  fleeting  relief.  These 
consist  usually  of  cooling  lotions  or  salves,  in  which  carbolic  acid,  alcohol,  hama- 
mclis,  and  menthol  are  the  most  conmionly  used  ingredients.  Pure  ichthyol 
smeared  on  the  itching  parts  sometimes  gives  relief.  Various  suppositories 
of  codein,  cocain,  etc.,  are  sometimes  prescribed.  Radium  and  the  j;-ray  some- 
times give  great  relief. 

If  the  condition  has  continued  for  so  long  that  a  permanent  change  has 
taken  place  in  the  tissues,  the  process  is  to  be  classified  as  kraurosis,  and  is  then 
essentially  a  disease.  If  this  stage  is  reached  the  removal  of  the  original  cause 
may  not  reheve  the  symptoms.  Vulvectomy  may  then  be  necessary.  Before 
performing  this  operation  it  is  well  to  try  a  course  of  ovarian  extract,  5-gr.  cap- 
8ul(»s  four  times  daily.  The  author  has  had  success  with  ovarian  extract  in  d 
case  of  furunculosis  which  caused  pruritus. 

VAGINITIS   (OR  COLPITIS) 

When  one  considers  the  amount  of  trauma  that  the  vagina  is  subjected  to 
from  coitus,  childbirth,  medical  examhiations,  instrumentation,  introduction  of 
foreign  lx)dies,  etc.,  and  its  oxix)sure  to  infectious  organisms  that  are  introduced 
by  coitus  or  manipulation,  or  that  may  be  transmitted  from  the  neighboring 
outlets  of  the  bladder  and  rectum,  it  is  a  matter  of  wonder  that  inflanunations 
play  so  unimportant  a  part.  The  comparative  immunity  of  the  vagina  to  infec- 
tion is  due  partly  to  the  protecting  squamous  epithelium  that  lines  its  surface 
and  partly  to  its  normally  acid  secretion,  which  is  inimical  to  the  growth  of 
many  microorganisms.  Thus,  we  have  already  seen  that  the  vagina,  though 
susceptible  to  various  infections,  esixicially  that  of  the  gonococcus,  in  the  early 
years  of  lif(»,  is,  during  maturity,  rarely  the  seat  of  primar>'  inflammations.  Ex- 
cel)! ing  in  childhood,  inflammatory^  processes  in  the  vagina  presuppose  jsome 
m(*chanical  or  chemical  injury  to  the  surface  epithelium  that  allows  invasion  of 
I)ath()genic  germs.  For  example,  the  vaginitis  seen  in  gonorrhea  of  adults  is  the 
result,  first,  of  maceration  of  the  vaginal  epithelium  by  the  catarrhal  secretion 
from  a  gonorrheal  endocervicitis,  and,  secimdarily,  of  an  infection  by  other 
organisms  of  the  damaged  surface.     Furthermore,  certain  circulatory  changes, 
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whicb  cause  a  local  hyperemia  of  the  vaginal  blood-vessels,  favor  inflammatory 
processes  in  the  vagina.  Thus,  infections  are  more  common  during  pregnancy 
or  in  conditions  attended  with  passive  congestion,  such  as  are  seen  in  cardio- 
renal  and  liver  diseases  or  with  constant  masturbation. 

Vaginitis  may  occur  as  an  acute  diffuse  inflammatory  process  in  the  vaginal 
wall.  The  diffuse  form,  as  a  rule,  occurs  only  in  the  young,  and  is  especially  ex- 
emplified in  the  gonorrheal  vaginitis  of  children,  though  it  sometimes  is  seen  in 
the  adult.  Here  the  entire  vaginal  membrane  is  red  and  swollen,  easily  bleed- 
ing, and  profusely  bathed  in  the  inflammatory  secretion. 

In  the  localized  chronic  form  of  vaginitis  the  process  is  confined  to  certain 
areas  of  the  vagina  whiqh  gives  a  spotted  or  mottled  appearance  to  the  surface. 
This  type  is  especially  marked  at  the  time  of  senile  atrophy,  when  the  reddened, 
easily  bleeding  spots  of  inflammation  show  in  clear  contrast  to  the  smooth  pale 
atrophic  surface  of  the  normal  vaginal  mucous  membrane.  The  reddened  spots 
var>'  from  a  pin-point  to  a  centimeter  or  two  in  size. 

Vaginitis  in  all  stages  may  be  attended  with  loss  of  surface  epithelium  and 
ulceration,  with  possible  later  permanent  adhesions  of  opposing  vaginal  surfaces. 
In  this  way  are  formed  most  of  the  partial  or  complete  atresias  of  the  vagina. 

All  forms  of  vaginitis  are  attended  with  a  leukorrhcal  discharge  which 
varies  greatly  in  amount  and  consistency.  In  the  acute  diffuse  type  of  vaginitis 
the  dischage  is  purulent  and  creamy  and  vcr}^  profuse.  In  the  milder  forms  of 
chronic  vaginitis  it  has  more  of  a  turbid,  serous  character,  while  in  the  senile 
type  it  is  white  and  milky,  due  to  the  great  amount  of  desquamated  epithelium 
contained  in  it.  If  there  fe  bleeding  from  the  vaginal  surface  the  dischage  is 
brownish  or  even  red. 

Causes  of  Vaginitis. — The  two  most  common  causes  of  vaginitis  are  gonor- 
rhea and  senile  atrophy  (q.  v.).  Syphilis  and  tuberculosis  of  the  vagina  ar-e 
rare  causes. 

Long-standing  endocervical  catarrh  may  keep  up  an  intractable  vaginitis,  as 
may  also  a  chronic  endometritis,  masturbation,  and  excessive  coitus. 

A  very  frequent  cause  of  vaginitis  is  neglected  pessaries  or  tampons.  Pes- 
saries that  are  ill-fitting,  or  that  are  retained  for  long  periods  without  proper 
cleanliness,  ulcerate  the  vaginal  epithehal  surface,  and  may  even  be  buried  in  the 
wall  by  a  new  growth  of  epithelium.  Other  foreign  bodies  kept  in  the  vagina 
may  produce  ulceration  and  chronic  inflammation. 

Prolapse  of  the  vagina  and  uterus  causes  by  exposure  a  thickening  and  cornif- 
ication  of  the  vaginal  mucous  membrane.  If  the  prolapse  is  extreme  and  the 
surface  is  subjected  to  constant  trauma,  the  most  prominent  parts  become  seats 
of  decubitus  or  pressure  ulcers,  which,  if  not  properly  treated,  become  infected 
and  covered  with  a  slimy  secretion. 

Vaginitis  may  rarely  attend  infectious  diseases  like  measles,  scarlet  fever, 
typhoid,  small-pox,  diphtheria,  and  cholera.  In  these  cases  the  vaginitis  is  of 
the  diffuse  type,  the  canal  being  covered  wi'th  a  croupous  membrane.  Ulcera- 
tion and  atresia  may  be  the  end-result  of  such  inflammations. 
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Circumscribed  vaginitis  is  occasionally  seen  with  puerperal  fever,  and  may 
be  followed  by  obstructing  adhesions  of  the  vaginal  wall,  usually  in  the  upper 
part  of  the  vagina  near  the  portio. 

Partial  atresia  of  the  vagina  or  cervix  is  usually  attended  with  vaginitis  on 
account  of  the  damaging  influence  on  the  surface  epithelium  of  the  stagnant  and 
chemically  changed  secretions. 

Among  children  an  acute  vulvovaginitis  simulating  that  caused  by  gonorrhea 
may  be  set  up  by  wandering  thread-worms  from  the  rectum,  chiefly  the  Oxyuris 
vermicularis.  Cases  are  on  record  in  which  this  parasite  has  traveled  from  the 
vagina  through  the  uterus  and  tubes  to  the  peritoneal  cavity  with  serious 
results. 

Other  vaginal  parasites  are  the  Amoeba  urogenitalis,  a  protozoan  which  in- 
vades also  the  bladder,  causing  hematuria,  and  the  Trichomonas  vaginalis,  which 
flourishes  in  the  acid  secretion  of  the  vagina.  Still  another  parasite,  Distoma 
haematobium  (formerly  called  Bilharzia  haematobia),  is  found  in  a  large  percent- 
age of  Eg>^ptian  women.  This  organism  infests  chiefly  the  urinary  tracts  but 
in  some  (-ases  it  propagates  on  the  vulval  epidermis,  where  it  causes  excrescences 
verj"^  like  condylomata  acuminata.  It  sometimes  invades  the  vaginal  mucous 
membrane,  in  which  it  produces  a  thick,  leathery  mfiltration.  On  the  cervix  it 
causes  papillary  outgrowths  of  a  ('arcinomatous  ai)pcarance  (Fiith). 

Various  forms  of  fungi  produce  an  inflammation  of  the  vagina  which  macro- 
scopically  exhibits  white  plaques  on  a  diffusely  reddened  mucous  membrane. 
The  growth  of  fungi  in  the  vagina  is  especially  favored  by  a  diabetic  urine. 

Symptoms. — In  the  milder  forms  of  chronic  vaginitis  there  may  be  no  definite 
subjective  symptoms  unless  the  discliarge  is  chemically  irritating,  in  which  case 
there  is  burning  and  itching  of  the  external  genitals  with  frequency  or  pain  on 
micturition.  If  the  vaginitis  is  more  severe  or  acute,  there  is  a  sense  of  burning 
and  weight  in  the  vagina,  the  sensatioiLs  being  usually  referred  to  the  pelvis,  so 
that  the  patient  often  thinks  that  she  is  suffering  from  a  falling  of  the  womb.  Tlie 
leukorrhea  is  always  noticed  by  th(»  patient,  and  it  is  this  manifestation  that  usu- 
ally brings  her  to  consult  her  physician. 

Treatment. — The  first  step  in  th(^  treatment  of  vaginitis  is  to  discover  and 
din^ct  attention  to  the  primary  source  of  the  irritant  that  is  maintaining  the 
vaginal  inflammation.  This  can  usually  be  done,  for,  as  we  have  seen  with  the 
exception  of  the  somewhat  uncommon  specific  k)cal  infections  of  gonorrhea,  tuber- 
cuk)sis,  and  syphilis,  the  initial  trouble  lies  elsewhere  than  in  the  vagina.  Unfor- 
timat(»ly,  the  vaginitis  does  not  always  disapix^ar  after  the  instigating  cause 
has  be(m  removed.  The  k)cal  treatment  of  the  vagina  itself  consists  chiefly  in  the 
use  of  douches  (salt  solution,  lx>ric  acid,  alum,  sodium  bicarbonate,  permanganate 
of  potash,  irrigol,  the  silver  preparations,  etc.)  and  certain  local  apphcations, 
of  which  tincture  of  iodin  is  by  far  the  most  valuable.  In  some  cases  tampons 
soaked  in  glycerin  and  ichthyol  are  useful  if  employed  in  connection  with 
douches  and  iodin.  Vaginal  suppositories  of  ichthyol  may  lx>  used  in  the  same 
way,  but  are  not  very  efficacious.     Senile  vaginitis,  if  not  the  result  6f  obstnic- 
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of  secretions  is  best  controlled  ]>y  painting  the  vagiini  witli  iodiri  without 
the  use  of  taniptjns. 

The  progress  of  vaginitis,  as  far  Jis  complete  cure  is  concerned ^  ia  often  un- 
favorable. It  is  best  to  treat  the  intractable  cases  in  a  hospital,  where  com- 
petent nursing  and  systematic  treatment  will  often  Mc<^<jmplisli  in  a  short  time 
re^^ults  that  weeks  of  offire  or  out-patient  treatment  fail  to  secure. 

Vaginitis  Emphysematosa*—  This  is  a  special  disea5»(>  that  occurs  almost 
exclusively  during  iiregnaney  antl  disap|>ears  after  dpliver>\  There  is  little  or 
no  discharge  resultant  from  it,  and  few  symptoms,  so  that  it  tjften  passes  un- 
Doticcd.     It  is  eharacterizeii  liy  snudl  IjIcHs  of  the  vaginal  surface,  which  some- 
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Flu.  54. — CHKOVrC  ENDOrRRVICITIS, 

Low  |>ower»  Near  the  t<»t>  ftn-  five  rervji-al  ghiiulM  in  crusw-Heetian,  liinrd  liy  tlw*  typlx-af  rylirKlHc 
epithelium.  The  liK^u**  armitid  flirm  is  iiifilf  ratocl  with  leiikocyt4-"H*  To  the  right  of  these  &lun<ls  uiuJ 
in  the  lower  part  of  thf»  siortioii  itn*  ureuM  of  Mpitirnnufi  epithi'Hufit  h  hirh  huN  gnnvij  rlowti  iiilo  ihe 
slxiudi«,  fUhne  them.  Tliei«e  areuH  are  typical  htratifitil  stjuaiiioiin  epithelium  and  mn>t  tw  tlifTtTtniti- 
at«d  from  carcinoum. 

times  reach  the  dimensions  of  small  c}- sts.  Upon  incising  them  a  small  amount  of 
gas  escapes. 

The  etiolog>'  of  this  condition  has  not  bec^n  clearly  proved,  but  it  is  sup- 
posed, on  fairly  goo<l  evidence,  that  it  is  the  result  of  some  gas-forming  bacillus. 

The  clinical  importance  of  this  disease  is  insignificant. 
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Gamilitas  Vaginae,^ — This  is  a  condition  which  iBcharncterizod  hy  the  audible 

esciijx^  of  ^aw  frotii  ihv  vap^ina  following  eertaiii  qukk  changes  of  bodily  position, 
and  which  ha^?  been  thouglit  to  l)e  the  result  of  gas-foraiin^  Ijactma  in  the 
vagina.  It  is  more  likely  entirely  mechani(*ai  in  oriijin,  the  result  of  incomplete 
valvular  riosure  of  tin*  introitus  (Jasrhkr), 

Paravaginitis  (paracolpitis)  relates  to  an  acute  phlegmonous  inflaramaticin 
of  the  tissue  surrounding  the  vagina.  It  is  the  result  uf  deep  infection  following 
some  serious  lesion  of  the  vagina,  sueh  as  may  oeeur  from  instrumentation  at 


Fig,  55. — Ch itit\N-  KM>ucE8V"iriTi8 


er.     On  the  If  ft  ia  a  i*i'n»'jfal  gland  tli».'  f*|ji  11^41  iiiii  of  whirh  m  }»f  ing  invaded  l»y  l>*ro|>hf»- 
•^t  of  the  dravkins  ,*?howp  tht-  stroma  of  i\w  crnix  iDfiltrated  with  leukocytt-s*  mostly  of 


High  power. 

the  fnonoriufleiir  variety,     TJii?'  iiifihrutioii  ureurs  arountl  tb^*  glatidd,  aa  would  l»  expected,  beea«sMD 
bacteria  Rain  *?iitranrf  ihroimU  theru. 


childbirth,  violent  coition,  atteiupts  at  eriminal  alxirtion,  etc.  Sueh  an  inflauH 
mation  may  become  of  the  gravest  import  by  extending  to  the  pelvis  and  eausing 
a  fatal  septic  peritoniti8.  The  infection  may  remain  localized  and  hai«»  during 
healing,  an  especial  t(*ndenc3'  to  cause  atresia  of  the  vagina. 

Treatment  is  «*arried  out  l)y  hot  or  cold  antiseptic  tiouches,  with  application 
of  ruhl>er  or  glass  plugs  during  eonvalescencp  to  prevent  the  formation  of  vaginal 
adhesions.     IxK'alized  absc^esses  require  tncisitin  and  dminage. 
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CERVICITIS    AND    ENDOCERVICITIS 

Non-specifie  infections  of  the*  cervix  and  cerviful  irmcous  membrane  are,  in 
the  majority  of  cases,  due  to  lacerations  that  result  in  erosion  or  ectropion.  This 
subject  IS  treated  in  the  section  on  Lacenttions  from  Childbirth. 

Erosion  of  the  cervix  is  occasionally^  seen  in  virgins,  and  is  accountable  for 
the  persistent  leukorrhea  from  which  they  sometimes  suffer.     The  cause  of  these 
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Fig.  56, — C'HRosrtc  Endd(?eiivilitih.     ih'.ii  Puwer  of  the  PEHvirAL  Ci^ANns. 
The  (tlandsi  are  rliluteil  and  wph'  filled  witli  rnuouH  (HmUmmm  lU^^qnnmnU'ii    i-pitholial  cpUs, 
rouud  f'«'IJs,  aud  hartcriu+  hut  have  becoiiif/  einplipdl  in  preparing  tbe  seftion.     .41  places,  as  in  the 
upper  Jvft  cornor,  tlio  epithelium  is  ubsent.     The  stroma  Ijetweeii  the  glund^  is  edemutoui?  and  infil- 
traU'd  with  ruuiid  celb. 


erosions  is  not  definitely  known.  It  is  probable,  Imwever,  that  it  is  due  to  ah- 
normal  mechanical  irritation,  for  the  condition  is  most  frequently  seen  when 
there  is  a  malposition  of  the  cervLx,  so  that  it  impinges  on  the  anterior  vaginal 
wall  or  when  the  cervix  is  disproixjrtionatcly  long,  so  that  it  is  in  too  close  con- 
tact with  the  posterior  wall. 

In  cases  of  genital  atrophy  and  vaginitis  the  cervix  may  take  part  in  the 
16 
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inflammation  and  result  in  plastic  adhesions,  causing  atresia  with  hydrt>  or  pyo 
mctra  {q.  v.).  ^j 

The  symptoms  of  rndocervicitis  and  cervicitis  consist  of  leukorrheal  dis-^| 
charges.      The  treatment  is  ('it her  local  appliciition  of   iodiu  or  im  upenition 
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Fici,  57. —Chronic  Cervicitis.  Pse(  doheaunq  of  as  EnoBioN, 
High  power.  Tlie  It^ft  half  of  the  pjplure  show-*  th<*  duct  of  ji  isiuiid  oet-hitlt'd  by  the  strutified 
fkiuuruou:'  epithelium  of  the  uerxix  which  ha*  j^own  over  und  down  ioto  it.  On  the  ri^ht  is  a  duct 
down  into  whitih  ihe  siiuainoiM  I'pilh^'huin  i^i  Krowing  along  the  wjdJ,  I)Ut  whirh  hii«  not  hceomc  oc- 
cludt'd.  Below  the  £K|uunioU£^  cpith<?liuni  is  tnK'n  the  nornuil  cyliadric  epitiu'liuiTJ  which  line**  lh<* 
glaudi^  of  the  eervnx. 


which  will  restorer  the  rerv^ix  to  its  normal  contour  and  position,  Yvry  intrac- 
table cases  can  be  cured  by  Seliroder's  o|X'ration  of  complete  removal  of  the 
cervical  mucosa  (q,  c^.). 

ENDOMETRITIS 


The  mucous  membrane  of  the  body  of  tlie  uterus,  or  endometrium,  is 
tissue  which  has  been  greatly  misunderstood.     It  is,  in  reality,  a  comparatively 
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inoffensive  tissue,  and  very  little  responsible  for  the  many  ills  formerly 
ascribed  to  it. 

The  destiny  of  the  endometrium  is  primarily  to  be  the  soil  for  the  implanta- 
tion of  the  impregnated  ovum.  It  is  doubtless  for  this  reason  that  nature  pro- 
vided that  it  be  comparatively  immune  to  the  infections  and  malignant  growths 
common  to  other  membranes.  Thus,  we  have  seen  that,  except  in  the  puer- 
peral state,  it  is  protected  against  practically  all  infectious  organisms  except 
the  tubercle  bacillus  and  the  gonococcus.  Even  tuberculosis  of  the  endometrium 
is  quite  uncommon,  while  the  gonococcus,  in  its  passage  from  the  endocervix  to 
the  tubes,  resides  only  for  a  short  period  on  the  endometrial  surface  and  rarely 
leaves  any  permanent  trace  of  its  sojourn. 

During  the  puerperium,  however,  when  a  part  of  its  surface  is  lacerated  and 
denuded  by  the  separation  of  the  placenta,  the  remaining  part  swollen  to  a 
vulnerable  decidua,  and  the  protective  barrier  of  the  internal  os  stretched  widely 
open,  the  endometrium  is  exposed  and  susceptible  to  the  attack  of  infectious 
organisms.  It  is  at  this  time  that  the  more  serious  inflammations  of  the  endo- 
metrium occur,  and  from  these  attacks  the  chronic  inflammatory  changes  more 
commonly  date  their  origin. 

The  subject  of  endometritis  is  at  present  in  a  considerable  state  of  confusion 
due  to  the  fact  that  the  terminology  which  is  in  common  use  has  been  handed 
down  from  a  time  when  the  pathology  of  the  endometrium  was  little  understood. 
In  some  of  the  older  books  no  clear  distinction  was  made  between  the  mucous 
membrane  of  the  body  and  that  of  the  cervix,  so  that  diseases  were  ascribed  to 
the  endometrium  which,  in  reality,  are  localized  in  the  endocervix.  In  fact,  the 
endometrium  was  supposed  to  be  affected  in  most  forms  of  pelvic  disease, 
and  this  led  to  a  great  deal  of  local  treatment  and  cureting  that  was  not  only 
not  necessary,  but  often  harmful.  Thus,  patients  with  pelvic  inflammation, 
misplacements,  leukorrhea,  and  irregular  menses  were  apt  to  receive  vigorous 
treatment  of  the  endometrium  as  a  routine  measure.  The  term  ''endometritis" 
was  loosely  applied  to  all  the  changes  in  the  uterine  canal,  and  it  was  supposed 
that  the  effects  arising  from  this  disease  were  serious  and  far  reaching.  More 
recent  studies  have  entirely  changed  this  erroneous  conception  of  the  endome- 
trium, and  it  is  now  known  that  this  membrane  plays  only  a  comparatively 
small  part  in  gynecologic  disease. 

In  the  first  place,  we  must  limit  the  word  "endometritis"  only  to  such  condi- 
tions as  imply  a  true  inflammatory  process  in  the  endometrium.  This  relates 
to  infections  by  pathogenic  organisms  and  to  chronic  changes  that  result  from 
these  infections.  The  circulatory  changes,  both  physiologic  and  pathologic, 
must  be  given  appropriate  names,  and  not  be  included  as  formerly  under  the 
misleading  title  of  "endometritis." 

No  entirely  satisfactory  classification  of  the  diseases  of  the  endometrium  has 
yet  been  made,  and  we  must  be  content  to  try  and  simplify  the  subject  as  much 
as  possible. 
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The  changes  of  the  endometrium,  formerly  included  under  the  general  term 
"endometritis,"  may  be  divided  into  three  types:  (1)  Infectious  endometritis,  the 
result  of  microbic  invasion ;  (2)  chronic  interstitial  endometritis,  resulting  from  a 
previous  infectious  attack,  and  (3)  gland  hypertrophy,  resulting  from  circulatory 
changes. 

INFECTIOUS   END0B4ETRITIS 

Serious  infections  of  the  eiidometrium  occur  most  commonly  as  a  result  of 
puerperal  sepsis.     The  endometrium  is  at  this  time  in  a  peculiarly  exposed  con- 


Vm.  r>H. — AruTE  Evpometiutis. 
Ui^h  powor.     Part'*  of  two  Kland.s  :irr  s<*i'n.     Tlic  stroma  Ix'twooii  them  is  oflematoua,  the  cells 
aro  swollen,  th«'  nuclei  larirc.  aiul  it  is  inliltrated  with  Icukooytes.     Ii»  tlM*  upper  jKirt  of  the  drawing 
is  a  nia^s  of  exudate  in  the  huneii  of  glands  (•on>i>itinu  «»f  l(?ukoryt('s,  ei)itholial  cells,  and  muout!'. 


dition  owhiji:  ta  the  denudation  resulting  from  th(*  separation  of  the  placenta, 
the  patency  of  the  cervix,  and  the  gencTal  vascularity  of  the  parts.  The  organ- 
isms which  most  comnionly  attack  the  endometrium  at  this  time  are  the  strepto- 
coccus, tlie  staphylococcus,  and  the  latent  jjonococcus.  The  inflammatory  proc- 
ess may  remain  locnlized  in  the  endometrium  or  it  may  extend  deeply  into  the 
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L'ular  wall  of  the  uterus.     It  may  spread  to  the  pelvig  cavity  and  cause  a 
^itonitis  either  by  extension  through  the  tulx^s  or  through  the  Ijniph-spaces 
[of  the  uterine  wall  to  the  parametrium. 

Infectious  endfunetritis  may  result  from  gonorrhea.     The  most  serious  forms 

\o{  gonorrheal  endometritis  are  caused  by  the  lighting  up  by  the  puerperium  of  a 

latent   gonorrhea.      Under   these   eireumstanees    the   endometrium    does    not 

possess  its  normal  immtmity  to  the  gonocoecus,  and  the  infection  may  be  severe 

and  dangerous.    This  invasion  of  the  gonococcus  aecounta  for  many  cases  of 


Fig-  59. — Chrootc  Interstttial  EjmoMETRiTia. 
Hiich  power,    Thii<  s**(?tion  U  stuined  to  show  the  fibi.smu  cdl&  which  arc  found  in  chronic  in- 
<flaniniftt*rjr>'  eonditiurij*,  and  ar*:*  imp<jrtant  in  this  ^.peejjil  distrust'  hcE'uusc   ilunr  prcscutv   in   large 
.Ijumlifirs  makes  the  diafrno^ia  more  certain.     Thpy  arc  rhararterixed   hy  t.hcir  lar^e  sixe  and    thii 
[cxeentriciilly  pbced  nucleus. 


puerperal  sepsis,  the  later  results  of  whic^h  are  manifested  by  chronic  inflam- 
mation and  one-child  sterility. 

Outside  of  the  puerix^ral  state  infeetious  endometritis  is  astonishingly  un- 
common. Routine  ruretings,  removed  for  diagnosis  in  vaginal  operations,  and 
the  cases  of  pelvic  inflanmiation  requiring  hysterectomy  supply  ample  material 
for  the  microscopic  study  of  the  endometrium.  The  percentage  of  true  infectious 
endometritis  is  ver>'  small,  %vhile  (evidences  of  acute  purulent  inflammation  are 
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Treatment.— AcHt4*  inftH'tiinis  cudonietritLK,  outride  of  puerperal  sepsis, 
not  a  disease  requiring  Hporific  treatment  except  in  unusual  instances.  It 
must  he  alwavH  rememlKTrd  that  the  use  of  tiie  ruret  in  any  septic  condition 
of  tlu"  crHlonietriuiii  »s  dangerous,  for  it  oj>ens  new  avenues  ftir  the  spread  of  the 
infianimatory  process  to  the  peh'ic  peritoneum.  The  endometrium  may  \ye 
infected  bj^  the  passage  of  unclean  instruments  past  the  internal  os-     It  is  also 


Ihgh  power-     Thin   illus^lmti-^   the  diffuse   inliltrutiun  uf  the  stromal  with   wmal!  rtmnd  reiU 
wKkb  CMi  b9  seen  8catten?d  throughotit  the  swtiou.     The  stroma  cells  arp  ^^wolleu  and  there  u 


poei^iible  to  cause  infection  fhiring  a  riiretinf^  operation  Ijy  (carrying  orptnistns 
ftroui  nn  infectetl  endoeervix  and  implantinii;  them  on  the  endometrium.  This  is 
Huother  of  the  tUmgers  in  using  the  curet. 

TxiUTculosis  of  the  eedonietrium  comes  under  the  heading  <>f  Infectious 
KllvlometTJtts.     it  is  discussed  on  page  244. 

Si^nilc  atrophy  sometimes  predisposes  the  endoeervix  and  endometrium  to 


J 


infection  which  produces  pliustic  adhesions  and  partial  or  complete  atresia. 
The  result  may  be  the  twiekiiig  up  of  pus  in  the  uterine  eanal,  so-called  pyometra 

CHROmC  mXERSTITlAL   EITOOMETRJTIS 

This  is  a  conditit^n  the  patholog\'  and  synip1oinat(»ltvgy  tif  whicli  are  not 

isuffieiently  understood.      It  consists  in  a  structural  cliange  in  the  endometrium 

^hicb  is  evidently  the  result  of  soine  previous  active  infectious  process.     In  our 


^ 


X 
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Fig.  61. — Chronic  iMtiii^iTrTiAL  Kni>ometriti8. 
Low  pow<*r»     This  scetioii  abows  the  tlihitatioji  of  the  lehitnln  which  w  «rjnietimi.*H  finiiml  iii  rhia 
mdition.     The  fpithi'lial  i-rlls  are  Jow  and  inactive,  the*  Kltirid>*  are  ii.«jally  rirrular,  while  in  prp- 
icnstruttl  dilntatioti  they  are  irregular  tu  outline.     The  t<<truiim  is  drnser  thati  noniial  and  coUet lions 
of  miall  round  cella  lau  be  sc'en. 


■^ 

^\.\ 


rie.s  of  cfLst*s  there  is  a  noticeably  lar^  percentage  of  alxjrtions  in  the  patients' 
histories,  while  many  of  the  cases  had  associated  [^)elvic  inflnnirnatory  disease. 
The  endometrium  is  thickened  to  a  greater  or  less  extent.  Under  tlie  micro- 
ope  the  thickening  is  sc^en  to  be  due  to  an  increase'  of  the  stroma,  in  whicli  there 
is  a  marked  infiltration  of  small  round  cells.  This  condition  is  ]>robably  one  of 
the  factors  which  sometimes  cause  abnormal  bleeding  in  association  with  pelvic 
infiiinmiation.    Chronic  endometritis  cannot  be  easily  diagnosed,  nor  can  it 
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often  l>e  satisfactorily  treated  as  a  diseas(?  by  itself,  for  local  applications  to  tl 
endoinetriuiii  are  not  fca>sil>lt\  while  a  inireting  may  light  up  into  dangerous  ac- 
tivity a  latent  |x4vic  inHaniiiiatioiK 

Thei^  are  various  grades  of  chronic  inflammation  of  the  endometrium  which 
are  of  interest  microscopically ,  but  which  cannot  be  distinguished  by  clinical 
symptoms. 

Dricwi^^i*  haH  rieacribc*ti  a  special  form  of  eadometritis  whi^h  he  calls  '*|>06tmenstrual  ni 
biotic  endometriti.H/^  tlie  clitiical  sjinptom  of  \\h'n*h  is  profuse  and  protracUKi  menoirl 


Flo.  62. — C^HHOXIC  iKTEBftTITIAL  ENDOMETRITIS. 

Hijrfi  powt-r,  PArb*  of  two  lEhmdfi  urc  seou,  iht.'  r'jjith»"liyiii  «jf  whinli  Ls  iiifiltruti^d  with  rouiid 
cell«.  The  ::*lroma  is  edemati^us.  iiifillrate<l  with  fouucl  nelli*.  and  has  an  iitcrtpaat^d  amuunt  of  fihrou!* 
tJMU«. 


The  endoriic'triiim  in  thesi*  c^iHt*^  i.s  fuund  t<»M!itivv  nffrosis,  liyalinc  dp^^^niTafiiiri.  irjfiUralion  with 
miiltinuclcar  lPukoc>ie8,  rlihitation  of  tlie  vc-ssf»lH,  cystic  diiatiiticmof  the  gland;*,  proUferation 
of  the  epithelium,  and  defic^iciit  plypogcii.  He  abo  fintJt*  8ip;ns  of  incoraplft^  regeneration  of  the 
Uterine  mucoe^a,  such  as  is  aeen  m  outUmwiTiiis  following  ul>ortion. 

Dricissen  explains  thii*  condition  on  the  ground  that  on  account  of  some  irrpfiilarity  in  o\tili.t- 
tion  and  menstruation  the  miicoH;!  is  nut  cast  oil  m>  it  should  be  normally,  and  that  the  put  ions 
of  the  mucuiis  meinliriine  remainiriK  and  dii«*itift?griilinji;  in  the  canal  prevent  a  ni»rinLil  regenera- 
tion of  thi*  eiidoinetriiini  with  coiiKequt^iit  blee<iinu,  as  do  the  reninnnt*^  t*f  an  abortion  or  tJje 
decidua.     Cureting  mny  eure  or  only  temiKtrarily  relieve  tlie  condition. 
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"^^^ V  ^^  "•  ^  •!  *^^*^ 


High  power.  The  wtroiurt  celb  niid  nuclei  iirv  ?iwol!eu,  thiTr  i?*  M>nic  edi'ma,  and  Ihe  tissue  is 
infiltrated  witli  soiall  round  wlls.  Ou  ihf;  k'tt,  Rland  ri*itht4iyrii  iw  seen,  the  eclls  are  aoniewliat  of 
Ibo  goblet  shape,  and  are  secreting  nmcus. 

GLAND   HYPERTROPHY 

Various  forms  of  hyfM'itruptiy  of  the  endometrium,  formerly  thouji^ht  to  be  the 
result  of  inflammation  aiid  called  endometritis,  are  now  known  to  Ix*  the  result 
of  circulatory  changes.  Until  recent  years  all  hypi^rtrophicf!  endometrium  was 
generally  supposed  to  Iw  a  patholop;ic  process.  Scientific  study  has  sliown  (hat 
the  endometrium  underjr;oc*s  a  definite  pliysioU)j!;je  cycle  of  hypertrophy  each 
month  t'orrespondinp;  to  the  menstrual  congestion.  This  change  is  characterized 
by  a  general  thickening  of  the  membrane.  The  stroma  is  s\v{fll(^n  by  a  eongesiion 
of  the  blood-vessek  aufi  by  an  edematous  exudate  in  the  spaces  between  the 
cells,  while  the  glandular  acini  are  longer  and  arranged  in  spiral  fonns.  This 
process  begins  shortly  before  the  menstrual  flow,  reaches  it«  height  during  the 
flow,  and  then  gradually  subsides,  in  lie  rejM^att^d  at  the  next  eatamenial  period. 
Tlie  {jrenienstrual  ami  jxjst menstrual  hypertrophy  is,  theref<in%  physiologic  and 
common  to  a  greater  or  less  tlegree  to  all  menstruating  endometria,  (See  also 
page  24.)  The  Iiypertrophy  may,  under  certain  conditions^  be  i>ermanent  or 
excessive,  autl  it  must  then  Ik*  regarded  as  pathologic,  though  it  does  not  neces- 
sarily cause  symptoms.     When  the  IrvjKTtrophy  l>ecomes  extreme  the  mucous 
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nieDibrane  is  thrown  into  folds  of  varying  size.  ThivS  process  is  called  polypoid 
gliind  liypertrophy.  An  extreme  form  of  the  process  shows  great  tliiekening  of 
the  endumetriiim,  and  the  glands,  besides  being  long  and  spiral^  branch  out  and, 
exhibit  a  true  hyperplasia.  This  type,  when  pronounced,  is  called  adenoma 
the  endometrium,  and  is  sometimes  liifficult  to  distinguish  from  adenocarcinoma. 
The  glands,  however,  preserve  their  type  and  do  not  tend  to  dip  into  the  mu^ 
cular  tissue  of  the  uterus. 

It  may  1x^  said  in  general  that  the  endometrium  becomes  thickened  under 
conditions  of  prolonged  hyperemia  or  passive  (Hmgestion  of  the  genital  organs. 


Fic.  64— Clani)  Hypertrophy  of  the  ENiwMETRTtTM. 
High  powfr.     The  glands  Uf  close  together,  i  \w  stroma  cells  Ijt'twoen  thpm  beinp  rompreswi*d- 
Thff  epilh»*liujii  is  Iiigh,  the  cAh  ticti^e.    This  drawing  ^hows  especially  the  tuft-like  iiivapnnation  of  the 
epithelium  of  the  glands  into  the  lumen,  f<iiTiiiiii»ueonm!ttivt?-ti«sue  papilla  roveri'd  %vith  epitheliuin. 


These  conditiong  are  furnished  physiolo^iraliy  by  the  menstrual  flux,  as  we  have 
seen.  Pathobjri<*ally,  the  hypertrophy  may  be  tlie  result  of  inisplacement,^, 
[xdvic  iijfianunation,  all  decidual  processes,  re|>eateil  aljortions,  extra-uterine 
pregnanc>%  masturbation,  excessive  venery,  etc.  Sometimes  extreme  forms  of 
gland  hypertrofihy  of  the  ^lolypoid  and  aflenomatous  type  exist  apparently  as 
an  independent  disease,  tht*  etiolog>'  of  which  is  obscure. 

Cljand  hypertrophy,  as  a  condition  secondaiy  to  pelvic  congestion  in  a  larg^ 
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percentage  of  cases,  gives  no  symptoms.  It  may  cause  a  moderate  leukorrhea 
from  the  oversecretion  of  the  endometrial  glands,  but  this  leukorrhea  is  not 
distinctive.  Uterine  pain  and  tenderness  are  often  given  as  symptoms  of  gland 
hypertrophy,  but  these  symptoms  are  more  hkely  due  to  the  pelvic  condition  to 
which  the  hypertrophy  is  secondary.  The  most  important  manifestation  of 
gland  hypertrophy  is  menorrhagia.  Here,  however,  we  meet  with  difficulty  be- 
cause of  our  defective  knowledge  of  the  causes  of  menorrhagia,  and  we  cannot 
be  sure  that  the  hypertrophy  is  not  the  result  rather  than  the  cause  of  the  abnor- 
mal bleeding. 

In  the  polypoid  and  adenomatous  types  of  hypertrophy,  leukorrhea,  menor- 
rhagia, uterine  pain  and  tenderness,  and  dysmenorrhea  may  appear  as  well-de- 
fined symptoms. 

Treatment. — Since  it  has  been  learned  that  the  hypertrophy  of  the  endo^ 
metrium  is  usually  either  physiologic  or  a  secondary  manifestation  which  does 
not  of  itself  often  give  symptoms,  there  is  not  much  to  say  concerning  special 
treatment  of  the  endometrium.  Attention  is  rather  directed  to  the  primary  pel- 
vic abnormalities. 

When  the  extreme  foniis  of  polypoid  or  adenomatous  hypertrophy  occur  the 
object  of  treatment  is  to  control  the  menorrliagia,  which  may  Ix)  very  severe 
and  depleting.  Drugs,  such  as  ergot,  hydrastin,  and  hamamelis,  are  practically 
useless.  Pituitrin  is  said  by  some  recent  writers  to  be  of  nmch  benefit,  especially 
in  the  treatment  of  young  girls.  Cureting  may  dimmish  the  bleeding  temporar- 
ily, but  in  many  cases  the  hypcrtrophiod  membrane  re-forms  rapidly  and  the 
cureting  has  to  be  repeated.  Sometimes  palliative  treatment  is  of  little  avail,  and 
in  order  to  prevent  the  continued  loss  of  blood  a  supravaginal  hysterectomy 
must  \ye  resorted  to.  Radiation  is  coming  to  be  of  great  value  in  these  cases,  but 
in  young  women  it  must  be  employed  with  caution  and  by  expert  hands  to  avoid 
destruction  of  the  ovarian  follicles,  with  consequent  sterihty. 

METRITIS 

The  term  ''metritis,"  like  endometritis,  is  somewhat  loosely  used  to  designate 
various  inflanunatory  and  circulatory  changes  in  the  body  of  the  uterus.  Strictly 
speaking,  it  should  be  appHed  only  to  such  inflammatory  conditions  as  result 
from  microbic  infection.  True  metritis,  when  it  does  occur,  is  most  commonly 
the  result  of  severe  puerperal  infection,  extending  from  the  endometrium  into 
the  tissues  of  the  uterine  body.  In  the  present  days  of  improved  obstetric 
technic  puerperal  metritis  is  not  often  met  with.  Outside  of  the  puerperium, 
infections  of  the  metrium  are  rare.  A  few  cases  have  been  reported  of  gonorrheal 
metritis,  while  tuberculosis  sometimes  extends  from  the  endometrium  to  the 
deeper  layers  of  the  uterine  body. 

The  treatment  of  infectious  metritis  belongs,  for  the  most  part,  to'  the  realm 
of  obstetrics.    It  is  primarily  conservative  and  expectant.     If  the  uterus  con- 


252  GYNECOLOGY 

tains  infected  and  decomposing  material,  it  is  removed,  but  deep  curetage  is 
dangerous.  Extreme  cases  sometimes  require  rapid  total  hysterectomy  with 
drainage  of  the  pelvis. 

INFLAMMATIONS  OF  THE  OVARY 

The  subject  of  oophoritis  (or  ovaritis)  is  at  present  in  a  state  of  some  confusion, 
there  being  no  unanimity  among  writers  as  to  the  classification  of  the  various 
inflammatory  processes  of  the  ovary  or  to  the  clinical  interpretation  of  many  of 
the  anatomic  changes  that  take  place  in  the  ovarian  tissue.  We  are  obliged, 
therefore,  to  be  somewhat  arbitrary  in  treating  the  subject,  and  shall  classify 
inflammations  of  the  ovarj'  simply  under  the  headings  of  infectious  oophoritis 
and  interstitial  oophoritis. 

By  "infectious  oophoritis"  is  meant  those  conditions  of  the  ovary  which  result 
from  the  invasion  of  pathogenic  microorganisms.  It  includes  both  the  acute 
and  chronic  stages  of  the  infectious  process. 

By  the  term  "interstitial  oophoritis"  is  included  a  considerable  number  of 
somewhat  vaguely  understood  degenerative  conditions,  manifested  both  in  the 
stroma  and  epithelial  structure  of  the  ovaries,  and  resulting  from  constitutional 
disturbances,  old  inflammatory  processes,  or  circulatory  changes.  Interstitial 
oophoritis  is,  therefore,  not  a  true  inflammation  in  the  sense  of  being  an  infection 
of  microbic  organisms. 

INFECTIOUS  OOPHORITIS 

Of  the  direct  infections  of  the  ovaries,  that  from  puerperal  sepsis  is  the  most 
common,  the  streptococcus  being  the  most  frequent  invading  organism.  The 
way  by  which  the  ovaries  are  attacked  is  usually  from  a  pelvic  peritonitis.  In 
this  way  the  ovarian  surface  is  first  implicated  by  contact  with  the  inflamed 
peritoneum.  In  most  cases  the  albuginea  acts  as  an  efficient  barrier  to  prevent 
the  orp^anisms  from  breaking  through  into  the  parenchymatous  tissue  of  the 
ovary,  so  that  the  process  remains  one  of  perioophoritis.  In  severe  cases,  how- 
ever, the  infection  may  enter  the  ovary  and  caus<^  an  acute  suppurative  oophori- 
tis. Cases  of  this  severity  are  usually  fatal,  ])ut  if  the  patient  recovers  the 
ovaries  i)ecome  involved  in  dense  adhesions,  often  harboring  chronic  abscesses, 
until  the  infectious  process  gradually  dies  out  or  surgical  operation  intervenes. 
In  such  cases  the  ovaries  are  in  a  condition  of  true  chronic  ()(')phoritis. 

Infecti(m  from  puerperal  sepsis  may  enter  the  ovaries  by  other  ways  than 
through  the  surface  epithelium  and  albuginea.  Sometimes  the  invasion  may  be 
by  the  route  of  the  c(»llular  tissue*,  from  the  parametrium  through  the  hilus  of  the 
ovary  into  th(»  ovarian  stroma.  According  to  Gebhard,  the  infection  may  reach 
the  ovaries  from  a  septic  puerperium  ]>y  the  way  of  the  parametrial  blood-ves- 
sels as  a  result  of  septic  thrombosis. 

Outside  of  the  puerjjcrium  the  greater  number  of  infections  of  the  ovary  are 
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the  result  of  gonorrhea.  As  has  been  pointed  out  in  the  section  on  that  subject, 
the  surface  of  the  ovary  may  become  involved  in  the  general  peritonitic  process 
accompanying  gonorrheal  salpingitis,  or  the  inner  structure  of  the  ovary  may 
become  involved  in  suppuration  by  the  passage  of  infection  from  the  ostium 
of  the  tube  through  the  ruptured  opening  of  a  corpus  luteum  or  even  of  an  atretic 
follicle.  In  this  way,  as  was  shown,  are  formed  the  tubo-ovarian  abscesses. 
These  compound  abscesses  harbor  the  invading  organisms  longer  than  does  a 
simple  pyosalpinx,  so  that  the  disease  is  more  severe,  longer  in  duration,  and 
requires  more  radical  surgical  treatment. 

Tuberculosis  may  infect  and  include  the  ovary  in  a  general  suppurative  proc- 
ess, extending  from  the  tube  in  the  same  manner  as  gonorrhea.  Miliary  peri- 
toneal tuberculosis  may  affect  the  surface  of  the  ovary,  but  rarely,  if  ever,  in- 
vades the  ovarian  stroma  through  the  epithelial  covering  and  the  protective 
albuginea  layer,  though  occasionally  it  may  enter  the  opening  of  a  ruptured 
follicle.  Isolated  tuberculosis  of  the  ovar>%  of  which  a  few  cases  have  been 
reported,  is  the  result  of  hematogenous  infection  from  a  distant  focus,  as  has 
been  shown  in  the  section  on  Tuberculosis  {q.  v.). 

The  ovary  in  the  form  of  an  ovarian  tumor  may  become  infected  as  a  result 
of  torsion  and  adhesion  to  the  intestine,  from  which,  as  a  result  of  necrosis, 
organisms,  usually  the  colon  bacillus  or  some  member  of  the  staphylococcus 
group,  convert  the  cyst  into  an  abscess.  The  surface  of  the  right  ovary  some- 
times becomes  infected  secondarly  to  acute  appendicitis,  especially  in  young 
girls. 

Infectious  oophoritis  sometimes  results  in  intra-ovarian  hemorrhages  with 
the  formation  of  blood-cysts,  a  subject  which  is  discussed  more  fully  in  the 
section  on  Ovarian  Tumors. 

Chronic  infectious  oophoritis  represents  the  part  taken  by  the  ovaries  in  a 
general  pelvic  inflammation,  and  can  hardly  be  regarded  as  a  disease  by  itself. 
The  symptoms  from  this  condition  are  due  to  immobilizing  peritoneal  adhesions, 
and  the  special  effect  on  the  ovaries  cannot  be  clinically  distinguished. 

Chronic  infectious  oophoritis  may  be  associated  with  or  be  converted  into 
the  interstitial  type. 

INTERSTITIAL  OOPHORITIS 

Interstitial  oophoritis  is  a  subject  which  we  must  treat  somewhat  apologet- 
ically, including  as  it  does  a  number  of  conditions  the  pathogenesis  of  which 
we  have  only  an  incomplete  knowledge. 

As  stated  above,  interstitial  oophoritis  does  not  represent  an  infectious 
process,  but  rather  one  of  tissue  degeneration. 

In  the  earlier  stages  there  is  a  general  increase  in  the  size  of  the  organ.  The 
interstitial  elements  are  hypertrophied.  There  is  a  hyperplasia  of  the  stroma 
cells  without  loss  of  their  distinctive  structure  and  also  a  well-marked  thicken- 
ing of  the  albuginea.     An  acute  stage  has  been  described  in  which  are  seen 
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clusters  of  small  round  cells  near  the  blood-vessels,  and  sometimes  an  edema 
I>ervading  the  lymph-spaces  between  the  stroma  cells. 

In  association  with  the  changes  in  the  interstitial  tissue  are  practically  always 
seen  signs  of  degeneration  in  the  parenchyma.  There  is  marked  diminution  in 
the  number  of  primordial  follicles  and  an  abnormal  tendency  to  atresia  and 
cyst  formation  of  the  riper  follicles  ("small  cystic  degeneration").  In  addition 
to  the  above  findings  there  can  usually  be  seen  a  thickening  of  the  vessels  in  the 
medullary  zone  of  these  ovaries,  so  that  they  appear  as  hyahne  masses,  indicat- 
ing a  tendency  to  obliterating  arteritis.  Later  stages  of  the  process  may  exhibit 
an  excessive  cyst  formation,  in  which  usually  one  cyst  develops  at  the  expense 
of  the  others,  and  converts  the  ovary  into  a  cystoma  of  greater  or  less  siie. 
(See  Tumors  of  Ovary.)  The  cyst  formation,  according  to  Gebhard,  is  the 
result  of  an  inability  of  the  follicles  to  burst  on  account  of  the  resistancje  of  the 
dense  albuginea  layer,  and  represents  a  thwarted  physiologic  function.  In 
other  cases  the  interstitial  elements  undergo  a  sclerotic  change,  the  parenchy- 
matous portions  disappear,  and  the  ovary  shrinks  into  a  small  fibrous,  atrophied 
structure  resembling  that  of  old  age. 

The  etiology  in  some  cases  is  quite  clear,  while  in  others  it  is  entirely  obscure. 
Ovaries  that  have  long  been  buried  in  adhesions  often  exhibit  interstitial  oophori- 
tis. This  process,  though  the  secondary  outcome  of  a  previous  infection,  must, 
nevertheless,  be  regarded  not  as  inflammatory,  but  as  an  indication  of  degenera- 
tion resulting  from  interference  with  the  circulation  and  normal  function  of  the 
ovary.  Degeneration  of  the  ovaries  sometimes  occurs  after  acute  infectious  dis- 
ease like  typhoid,  septicemia,  small-pox,  cholera,  scarlet  fever,  and  severe 
intoxications,  such  as  are  caused  by  phosphorus,  arsenic,  etc.  The  degenera- 
tion may  be  so  complete  as  entirely  to  destroy  the  function  of  the  ovaries,  with 
consequent  amenorrhea  and  sterility.  Here  the  process  is  one  which  the 
ovaries  share  with  certain  other  organs  of  the  body  after  such  maladies,  and  is 
not  an  infection,  but  a  form  of  local  degeneration.  In  lactation  atrophy  and 
premature  senility  a  like  change  occurs  in  the  ovaries.  Other  etiologic  factors 
commonly  supposed  to  produce  ovarian  degeneration  have  their  basis  in  circu- 
latory disturbances.  Of  these  may  ]>e  mentioned  chlorosis,  harmful  influences 
during  menstruation,  such  as  exposure  to  cold  or  violent  physical  exertion,  in- 
complete involution  of  the  uterus  after  childbirth,  circulatory  changes  from 
chronic  heart  disease,  sexual  irritation  from  masturbation  or  imperfect  coitus, 
extra-uterine  pregnancy,  and,  finally,  the  influence  of  pelvic  tumors,  especially 
of  uterine  fibroids.  Undoubtedly,  oophoritis  is  sometimes  found  associated 
with  all  of  these  conditions,  but  in  our  present  state  of  knowledge  a  definite 
causal  relationship  between  the  two  must  be  accepted  with  reservation. 

The  symptomatology  of  infectious  oophoritis  is  identical  with  that  of  pelvic 
inflammation,  to  which  the  reader  is  referred  in  the  chapter  on  Gonorrhea. 

With  regard  to  the  symptomatology  of  interstitial  oophoritis  ideas  have 
within  recent  years  undergone  a  considerable  change.     We  now  know  that 
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atresia  of  the  follicles  is  physiologic,  and  that  a  certain  degree  of  small  cystic 
formation  is  to  be  found  in  practically  all  normal  ovaries  during  the  menstruat- 
ing period  of  life,  and  that  the  process  does  not  cause  pain.  Nor  is  pain  in  the 
ovary  itself  caused  by  an  abnormal  degree  of  cystic  degeneration,  even  to  the 
formation  of  a  retention  cystoma.  If,  however,  adhesions  are  present,  or 
there  is  torsion  of  the  enlarged  ovary  or  engorgement  of  the  broad  hgament 
veins,  pain  is  in  evidence.  Moreover,  sclerosis  of  the  ovaries  does  not  of  itself 
cause  pain.  Old  women  have  sclerotic  ovaries,  but  do  not  suffer  pain  from 
them.  It  is  probable  that  most  cases  of  so-called  ovarian  pain  result  from 
peritoneal  adhesions,  varicosities  in  the  broad  ligaments,  torsion  of  the  ovarian 
vessels,  possibly  the  drag  of  a  heavy  organ  on  the  ovarian  ligaments.  Of  these 
causes  peritoneal  adhesions  is  the  most  frequent.  They  cannot  always  be 
detected  even  by  the  most  expert  examination,  and  this  leads  frequently  to  such 
diagnoses  as  "ovarian  neuralgia." 

Another  common  fallacy  is  that  cystic  degeneration  causes  "reflex"  nervous 
sjnnptoms,  such  as  hysteria,  genital  psychoneuroses,  etc.  This  subject  is  dis- 
cussed in  the  section  on  Neurology. 

Interstitial  oophoritis  is  a  not  infrequent  cause  of  sterility,  as  would  be  ex- 
pected from  the  pathology  of  the  affection. 

The  treatment  of  infectious  oophoritis  is  that  of  pelvic  inflammation. 

The  treatment  of  interstitial  oophoritis  depends  on  the  associated  condi- 
tion which  causes  the  symptoms.  It  cannot  be  diagnosed  except  in  the  case 
of  abnormal  cyst  formation  when  surgical  interference  is  indicated,  the  opera- 
tion being  conservative  (resection)  or  radical  (oophorectomy),  according  to 
the  size  of  the  cyst.  The  resection  of  ovaries  which  show  moderate  cystic  de- 
generation is  a  useless  and  often  harmful  procedure. 

For  cases  of  premature  sclerosis  and  atrophy,  ovarian  extract  is  indicated. 

PARAMETRITIS  AND  PELVIC   CELLULITIS 

Anatomy  of  the  Pelvic  Cellular  Tissue. — Lying  beneath  the  pelvic  perito- 
neum is  a  complicated  intercommunicating  space  filled  with  a  somewhat  loose 
connective  tissue,  which  is  termed  the  "pelvic  cellular  tissue. *'  This  tissue  partly 
surrounds  all  the  organs  of  the  pelvis.  In  it  are  embedded  the  ureters  and  the 
large  vessels  of  the  pelvis.  In  some  places  the  cellular  tissue  is  loose  and  filmy, 
a  characteristic  which  originally  gave  the  structure  its  name.  In  other  places 
it  is  denser  and  contains  smooth  muscle-fibers.  These  thickened  portions  con- 
stitute the  so-called  hgaments  of  the  uterus.  The  presence  of  muscular  fiber 
is  especially  well  marked  along  the  uterine  vessels  near  their  entrance  into  the 
uterus,  and  gives  the  tissues  at  th^e  points  such  firm  supporting  strength 
that  they  are  designated  the  cardinal  ligaments  of  the  uterus. 

Certain  parts  of  the  pelvic  cellular  tissue  are  characterized  by  special  names 
from  their  relationship  to  various  organs.    Thus,  that  which  is  in  contact  with 
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the  uterus  is  called  parametrial;  that  near  the  bladder,  paracystic,  and  that  near 
the  rectum,  paraproctal.  Inflammations  of  these  portions  have  the  correspond- 
ing names  of  parametritis,  paracystitis,  paraproctitis,  etc.,  while  a  general 
term  including  any  form  of  inflammation  of  the  tissue  is  * 'pelvic  cellulitis." 

The  parametrial  cellular  tissue  surrounds  that  portion  of  the  uterus  and 
cervix  that  is  included  in  the  pelvic  diaphragm.  The  most  important  part  of 
it  lies  at  the  bases  of  the  two  broad  ligaments.  It  is  enclosed  by  the  leaves  of 
the  broad  ligaments  above  and  merges  into  the  wall  of  the  vagina  below.  In 
front  there  is  a  certain  amount  of  delicate  parametrial  tissue  between  the 
bladder  and  its  reflection  on  the  anterior  wall  of  the  uterus.  Behind,  the  peri- 
toneum is  bound  closely  to  the  posterior  wall  of  the  uterus,  cervix,  and  vagina, 
so  that  there  is  little  parametrial  tissue  in  evidence. 

In  close  connection  with  the  parametrium  is  the  cellular  tissue  about  the 
bladder.  It  communicates  in  front  of  the  bladder  with  the  very  loose  fibers 
which  occupy  the  so-called  prevesical  space  or  space  of  Retzius.  Behind,  the 
parametrium  is  less  directly  connected  with  the  paraproctali  cellular  tissue  in 
relation  with  the  rectum.  Between  the  rectum  and  vagina  is  found  a  layer  of 
the  tissue  which  communicates  behind  with  a  layer  between  rectum  and  sacrum. 
The  subperitoneal  cellular  space  reaches  out  laterally  to  the  abdominal  wall 
and  posteriorly  to  the  lumbar  vertebrae. 

Besides  these  comparatively  direct  communications,  the  tissue  ramifies  to 
other  areas  by  narrow  channels.  Thus,  it  connects  with  the  fat  of  the  ischio- 
rectal fossa  by  a  small  opening  between  the  ischiococcygeus  and  the  levator  ani 
muscles.  With  the  interstitial  connective  tissue  of  the  lower  extremities  a  com- 
munication exists  through  the  crural  arch  along  the  crural  vessels.  A  similar 
connection  with  the  gluteal  region  is  found  through  the  greater  ischiadic  open- 
ing; also  one  with  the  inguinal  region  along  the  round  ligament. 

The  area  occupied  by  the  pelvic  cellular  tissue  must  be  regarded  as  a  space 
through  which  infection  may  spread  along  lines  of  least  resistance,  or  which 
extravasations  of  blood  may  permeate,  or  which  tumors  may  readily  dissect 
in  the  process  of  growth.  The  patholog>'  of  the  cellular  tissue  is,  therefore, 
classified  into  three  phiises — inflammation,  hematoma,  and  tumor  formation. 
The  first  two  phases  will  Ix*  discussed  in  this  section,  the  third  is  treated  in  the 
section  on  Tumors. 


INFLAMMATIONS  OF  THE  PELVIC   CELLULAR  TISSUE 

Infection  of  the  cellular  tissue  occurs  as  a  microbic  invasion  through  lymph- 
channels,  the  most  common  seat  of  infection  being  the  parametrium.  The 
inflammatory''  process  may  remain  localized  or  it  may  spread  to  other  parts  of 
the  cellular  space.  It  usually  affects  the  overlying  peritoneum,  the  inflam- 
mation of  which  may  be  confined  to  the  local  area  or  spread  in  the  form  of  a 
general  peritonitis.     The  infectious  process  may  reach  no  further  than  the 
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stage  of  infiltration,  or  it  may  progress  to  suppuration  of  the  most  extensive 
character.  Just  as  there  is  a  wide  range  in  the  pathologic  aspects  of  cellulitis, 
so,  in  the  clinical  picture,  the  disease  may  vary  from  one  of  mild  insignificance  to 
one  of  rapid  fatal  termination. 

Pelvic  cellulitis  practically  always  implies  a  thrombosis  of  the  veins  which 
pass  through  the  tissue  involved.  In  a  parametritis  the  thrombosis  may  be 
confined  to  the  branches  of  the  hypogastric  and  internal  spermatic  veins,  but 
it  may  extend  to  the  internal  iliac,  common  iliac  and  crural  veins,  and  even  to 
the  vena  cava. 

The  relationship  between  the  inflammatory  process  and  the  formation  of 
thrombi  is  not  a  constant  one.  Extensive  thrombosis  is  frequently  seen  in  con- 
nection with  slight  evidence  of  parametrial  infiltration  and  vice  versA.  The 
most  important  secondary  results  of  thrombosis  are  pulmonary  embohsm  and 
the  edema  of  the  lower  extremity  in  cases  where  the  crural  vein  is  involved 
(phlegmasia  alba  dolens — milk  leg). 

If  the  inflammatory  process  of  the  cellular  tissue  progresses  to  local  suppura- 
tion the  abscess  may  break  through  into  neighboring  organs,  most  commonly 
the  vagina,  rectum,  or  bladder,  occasionally  into  the  cervical  canal. 

The  healing  of  celluUtis  results  in  dense  scar  formation,  which  may  cause 
serious  dislocation  and  immobilization  of  the  pelvic  organs. 

The  interest  in  cellular  inflammation  centers  chiefly  in  that  of  the  para- 
metrium. Parametritis  is  most  commonly  an  obstetric  disease,  infection  result- 
ing from  some  trauma  of  the  cervix  by  which  pathogenic  organisms  are  intro- 
duced, or  from  a  puerperal  septic  condition  of  the  endometrium  through  the 
l3rmph-channels  of  the  uterine  wall.  The  obstetric  aspects  of  parametritis  can- 
not be  treated  here. 

From  the  standpoint  of  gynecology,  parametritis  is  most  commonly  seen 
as  a  complication  of  pelvic  operations.  The  operation  most  frequently  followed 
by  this  afifection  is  that  of  hysterectomy  for  pelvic  inflammation,  in  which- there 
exists  some  active  infectious  process  in  the  subperitoneal  cellular  tissue.  Just 
as  cellulitis  may  involve  the  overlying  peritoneum,  so  a  pelvic  peritonitis  may 
also  implicate  the  underlying  cellular  tissue.  Removal  of  the  pelvic  organs 
sometimes,  lights  up  the  infection  of  the  cellular  tissue,  and  local  sepsis,  usually 
in  the  parametrium,  results,  which  if  not  well  provided  for  by  competent  drain- 
age may  cause  the  backing  up  of  a  pelvic  abscess.  Postoperative  cellulitis  or 
parametritis  may  follow  any  pelvic  operation  in  which  the  cellular  tissue  is 
infected  during  the  operation;  for  example,  the  parametrium  may  be  infected 
from  a  septic  endometrium  by  careless  handling  of  the  uterus  during  a  hyster- 
ectomy operation.  A  parametritis  may  also  result  from  a  parametrial  hematoma 
that  later  becomes  infected. 

Minor  operations,  such  as  dilatation  and  curetment,  the  use  of  the  sound, 
and  operations  on  the  cervix,  if  performed  without  aseptic  precautions  have  been 
known  to  cause  parametritis.    Even  foreign  bodies  in  the  vagina,  which  cause 
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ulceration  and  local  infection,  may  transmit  the  inflammatory  process  to  the 
parametrium  through  the  lymph-channels.  Inflammation  of  the  parametrium 
from  these  latter  causes  are,  however,  rare. 

An  important  factor  in  the  causation  of  gynecologic  parametritis  is  the  in- 
fection from  necrotic  tumors  of  the  uterus  and  cervix,  such  as  sloughing  fibroids 
and  cancer.  Cancer  of  the  cervix  is  especially  prone  to  infect  the  parametrium, 
harboring,  as  it  always  does,  the  most  virulent  organisms.  This  point  is  of 
special  clinical  importance,  because  it  is  often  difficult  to  determine  by  palpation 
whether  a  parametrial  infiltration  is  due  to  the  extension  of  inflammation  or  of 
cancer,  and  on  this  point  often  rests  the  decision  as  to  whether  or  not  the  case 
is  operable.  It  is  possible  for  the  parametritis  following  the  infection  of  cancer 
of  the  uterus  to  extend  to  the  pelvic  peritoneum  and  cause  a  local  or  even  a 
general  peritonitis. 

Rare  causes  of  parametritis  are  the  spreading  of  infection  from  appendicitis 
and  the  invasion  of  actinomycosis. 

Wertheim  gives  as  an  unusual  cause  of  parametrial  inflammation  the  deep 
invasion  of  the  gonococcus  through  the  peritoneum.  An  actual  gonococcal 
parametritis  is  probably  rare,  nevertheless  the  cellular  subperitoneal  tissue  is 
very  frequently  found  edematous  and  inflamed  during  operations  for  pelvic 
inflammation  of  gonorrheal  origin.  Doubtless  the  invasion  of  the  cellular  tissue 
is  the  result  of  other  organisms  which  so  often  complicate  all  gonorrheal  infec- 
tions. 

Extensive  tuberculosis  of  the  pelvis  is  sometimes  attended  with  deep  infil- 
tration of  the  cellular  tissue. 

Symptoms. — The  chief  symptom  of  postoperative  parametritis  is  pelvic 
pain,  usually  more  on  one  side  than  the  other.  On  account  of  the  proximity 
which  the  process  has  to  the  bladder,  and  the  usual  extension  to  the  paracystic 
cellular  tissue,  there  arc,  as  a  rule,  symptoms  of  irritable  bladder  with  the  pres- 
ence of  a  mild  cystitis.  There  is  always  some  elevation  of  temperature,  and  if 
suppuration  occurs  there  is  a  marked  rise  in  the  leukocytosis  and  an  increase  of 
local  symptoms. 

Postoperative  parametritis,  though  it  may  progress  to  a  fatal  termination, 
is  usually  not  a  particularly  dangerous  complication,  though  it  may  prolong  the 
convalescence  for  many  weeks.  If  there  is  suppuration,  and  evacuation  of  the 
pus  is  brought  about  either  spontaneously  or  by  secondary'  operation,  a  rapid 
cure  usually  results.  Cases  in  which  the  parametrial  infection  is  of  the  infiltrat- 
ing, non-suppurative  type,  though  milder  in  their  course,  have  a  tendency  to 
recurrence  one  or  more  times  weeks  or  months  after  subsidence  of  the  firet 
attack. 

A  very  chronic  form  of  parametritis,  complicating  pelvic  inflammation  re- 
sulting from  salpingitis  and  adhesions  in  the  posterior  euldesac,  is  often  met 
with  during  pelvic  operations.  The  cicatricial  tissue  caused  by  this  complica- 
tion is  exceedingly  dense,  and  greatly  increases  the  difficulty  and  danger  of  the 
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operation.  This  condition  is  almost  invariably  met  with  when  a  previous 
posterior  colpotomy  has  been  performed  for  the  evacuation  of  a  tubal  abscess, 
and  it  is  for  this  reason  that  the  latter  operation  is  to  be  avoided  excepting  as  a 
life-saving  measure. 

The  chronic  form  of  parametritis  is  also  frequently  encountered  during  the 
extended  operation  for  cervical  cancer,  a  comphcation  which  makes  the  isola- 
tion of  the  ureters  and  uterine  vessels  extremely  difficult.     Patients  who  have 
had  radium  treatment  usually  show  the  cicatricial  form  of  parametritis  to  a 
greater  or  less  extent. 

The  cicatricial  type  of  chronic  parametritis  is  termed  "parametritis  atrophi- 
cans" (Freund)  and  ''parametritis  posterior"  (Schultze). 

Postoperative  parametritis  is,  as  a  rule,  easily  detected  by  digital  examina- 
tion. The  cervix  is  entirely  immobilized,  and  there  is  a  hard  board-like  feel  to 
the  surrounding  tissues  which  is  entirely  characteristic,  and  simulated  only 
by  the  infiltration  of  malignant  disease  or  by  a  parametria!  hematoma.  The 
indurated  area  is  situated  on  one  or  both  sides  of  the  cervix,  reaching  to  the 
pelvic  wall,  very  often  extending  around  to  the  front  if  the  paracystic  tissue  is 
involved.  It  is  usually  tender.  Suppuration  is  indicated  by  increased  swelling 
and  softness  of  the  mass,  associated  with  rise  in  the  leukocyte  count  and  aggra- 
vation of  the  constitutional  symptoms. 

A  differential  diagnosis  between  infectious  parametritis  and  postoperative 
parametria!  hematoma  cannot  always  be  made.  Hematoma  is,  as  a  rule,  less 
tender,  constitutional  reaction  is  less  marked,  and  the  leukocyte  count  is  lower 
or  absent. 

Parametritis  associated  with  cancer  of  the  cervix,  if  of  the  chronic  exuda- 
tive type,  cannot  well  be  differentiated  from  infiltration  of  the  malignant  dis- 
ease. If  the  process  is  more  acute  the  patient  has  well-defined  symptoms  of 
pelvic  inflammation.  Such  patients  should  not  be  operated  on,  nor  should  they 
receive  radium  treatment,  which  not  only  tends  to  aggravate  the  inflammatory 
process,  but  also  intensifies  the  malignity  of  the  cancerous  disease.  The  use 
of  radium  not  infrequently  of  itself  produces  an  inflammatory  reaction  in  the 
parametrium,  which  makes  radical  operation  immediately  following  radium 
treatment  exceedingly  dangerous  as  regards  postoperative  sepsis  (see  also  Radium 
Treatment  of  Cancer). 

The  treatment  of  postoperative  parametritis  is  usually  palliative  because  in 
most  cases  the  process  tends  to  absorption  rather  than  to  suppuration.  The 
best  treatment  is  rest  in  bed  with  frequent  hot  vaginal  douches.  Absorption 
under  treatment  may  take  place  in  a  few  days,  but  may  require  several  weeks, 
sometimes  months.  If  suppuration  occurs  the  abscess  must  be  opened  and 
evacuated,  usually  by  a  vaginal  incision.  Sometimes  a  postoperative  para- 
metria! abscess  may  be  evacuated  by  careful  dilatation  of  the  canal  of  the  cervi- 
cal stump.  If  there  has  been  vaginal  drainage,  enlarging  the  drainage  opening 
may  be  all  that  is  necessary. 
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Extensive  dissecting  abscesses  may  require  more  than  va^nal  drainage. 
In  some  cases  they  may  best  be  opened  by  an  incision  near  the  groin,  through 
which  the  peritoneum  is  stripped  back  without  entering  the  abdominal  cavity, 
so  that  the  abscess  may  be  evacuated  extraperitoneally.  It  may  even  be  neces- 
sary to  attack  the  disease  by  incision  in  the  gluteal,  perineal,  or  ischiorectal 
regions. 

Septic  cellulitis  may  follow  pelvic  operations  and  originate  in  other  parts 
of  the  cellular  space  than  the  parametrium.  We  have  seen  two  cases  of  exten- 
sive cellulitis  in  the  lateral  wall  of  the  abdomen  and  pelvis  follow  shortening  of 
the  round  ligaments  by  the  Mayo  method.  Suprapubic  operations  on  the 
bladder  may  result  in  sepsis  of  the  cellular  tissue  and  cause  a  dissecting  abscess 
reaching  to  the  lumbar  region.  Other  instances  might  be  enumerated.  The 
treatment  of  these  abscesses  can  sometimes  be  carried  out  successfully  by  C5on- 
servative  measures,  but  in  general  it  is  best  to  oj)en  them  by  the  most  advan- 
tageous route. 

PARAMETRIAL  HEBfATOBiA 

Parametria!  hematoma,  though  not  an  inflammatory  disease,  is  treated  here 
because  of  its  close  association  with  parametritis.  The  hematoma  results  from 
some  trauma  which  has  caused  a  hemorrhage  into  the  parametria!  tissue.  Being 
partially  confined,  the  extravasated  blood  soon  clots  and  forms  a  dense  tumor. 
The  tumor  may  be  restricted  to  the  parametria!  region,  or  it  may  dissect  its  way 
through  the  cellular  space  upward  as  far  as  the  region  of  the  Iddney,  forming  an 
inmiense  tumor.  Severe  parametrial  hematomata  are  most  frequently  seen 
as  an  obstetric  complication,  following  laceration  of  the  cervix  into  the  broad 
ligament,  with  rupture  of  veins  in  the  parametrial  tissue. 

In  gjmecologic  practice  extensive  hemorrhages  into  the  cellular  tissue  may 
occur  during  the  enucleation  of  intraligamentous  or  postperitoneal  growths. 
The  accident  is  discovered  by  the  appearance  of  a  rapidly  increasing  tiunor  in 
the  flank,  with  evidences  of  shock  on  the  part  of  the  patient.  Such  a  hemor- 
rhage may  be  fatal,  or  the  blood  may  soon  clot  and  the  patient  be  little  the 
worse  for  the  accident. 

Postoperative  parametrial  hematoma  is  by  no  means  uncommon,  especially 
after  supravaginal  hysterectomy.  The  complication  is  due  to  incomplete  hemo- 
stasis  and  postoperative  oozing  of  blood  into  the  parametrial  space.  Fre- 
quently it  entirely  passes  notice  unless  the  patient  receives  a  vaginal  examina- 
tion before  leaving  the  hospital.  In  other  instances  the  convalescence  lacks 
smoothness.  The  temperature  continues  to  be  slightly  elevated  and  the  pa- 
tient experiences  some  pelvic  discomfort.  Sometimes  the  patient  within  a  few 
hours  after  operation  passes  through  a  temporary  period  of  shock  with  very 
rapid  pulse,  for  which  the  attendants  are  unable  to  account. 

Vaginal  examination  of  a  patient  with  parametrial  hematoma  reveals  a 
hard  board-like  induration  adjacent  to  the  cervical  stump  and  completely  im- 
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Its  long  and  intractable  persistence  usually  has  a  deleterious  effect  on  the 
general  nervous  system,  especially  if  the  patient  thinks  herself  infected  with  a 
venereal  disease. 

Treatment  is  by  the  local  application  of  5  per  cent,  silver  nitrate  to  the 
urethra,  and  requires  time  and  patience. 

Periurethral  abscess  is  usually  secondary  to  inflanunation  of  Skene's  glands, 
and  occupies  the  anterior  vaginal  wall  in  its  lower  third.  It  commimicates  by 
a  small  opening  with  the  urethral  canal,  into  which  it  intermittently  discharges. 
The  abscess  contents  may  change  in  time  to  a  thin  or  serous  character  and  the 
condition  become  painless,  so  that  the  swelling  may  be  mistaken  for  a  vaginal 
cyst.  The  diagnosis  can  be  made  by  the  ability  to  evacuate  the  tumor  into  the 
urethral  canal. 

The  treatment  is  removal  of  the  abscess  or  cyst  sac  by  careful  dissection. 
The  opening  into  the  urethra  must  be  treated  by  the  methods  used  for  vesical 
and  urethral  fistula. 

Stricture  of  the  urethra  is  not  a  common  affection  among  women.  It  is 
usually  the  result  of  gonorrhea,  but  may  be  due  to  the  injuries  of  childbirth. 
Urethral  stricture  is  not  infrequently  seen  in  women  with  m'arked  genital 
atrophy,  the  process  simulating  that  which  takes  place  in  the  cervix  with  con- 
sequent atresia. 

The  symptoms  are  difficulty  and  discomfort  in  urination. 

The  treatment  is  usually  simple,  and  consists  either  in  gradual  dilatation 
under  cocain  or  rapid  dilatation  under  full  anesthesia.  The  severe  cicatricial 
form  of  stricture,  which  is  rare,  may  require  annular  dissection  of  the  scar 
tissue. 

Kelly  recommends  electrolysis,  by  the  method  of  Newman,  as  a  routine 
method  of  treating  intractable  stricture. 

CYSTITIS 

Cystitis,  in  its  strictest  sense,  relates  to  an  infection  of  the  bladder  wall  by 
pathogenic  organisms.  The  existence  of  a  cystitis  is  demonstrated  by  the 
presence  of  infectious  bacteria  and  the  products  of  inflammation  in  the  urine. 
The  mere  presence  of  bacteria  in  the  urine  does  not  constitute  a  C)r8titis,  for  it 
has  been  shown  that  quantities  of  germs  may  lx»  introduced  into  the  bladder 
without  harmful  effect,  while  it  is  a  common  occurrence  that  patients  with 
septic  processes  in  the  kidneys  for  long  periods  of  time  pass  urine  that  is 
loaded  with  bacteria  without  infecting  the  bladder. 

In  order  to  create  a  cystitis,  bacteria  must  find  a  point  of  entry  into  the 
tissues  of  the  bladder  wall  through  the  lining  epithelium.  This  entrance  may 
be  gained  either  by  a  lesion  of  the  bladder  wall  or  by  some  condition  in  which 
there  is  a  lessened  resistance  on  the  part  of  the  mucous  membrane.  Injuries 
of  the  bladder  mucosa  ma>  be  caused  by  traumatism  during  operations,  or  in- 
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strumentation,  or  by  unskilful  catheterization.  The  lesion  itself  does  not  con- 
stitute a  cystitis,  but  prepares  the  way  for  infectious  organisms.  Invasion  of 
the  bladder  by  bacteria  may  result  from  the  trauma  of  vesical  stones,  or  from 
inflammatory  processes  of  neighboring  organs,  which,  by  contact  and  adhesions, 
involve  the  bladder  wall.  The  resistance  of  the  bladder  mucosa  may  be  lowered 
by  the  irritation  of  chemical  substances  excreted  in  the  urine,  such  as  results 
from  the  ingestion  of  cantharides,  asparagus,  fermented  liquors,  etc.,  or  it  may 
be  caused  by  the  long  retention  of  urine  from  cystocele  or  stricture  from  pelvic 
tumors.  Severe  colds  and  physical  exhaustion  also  lower  the  resistance  of  the 
bladder  to  infection.  Conditions  of  lowered  resistance  do  not  necessarily  lead 
to  cystitis,  but  they  merely  predispose  the  organ  to  infection.  They  are  prob- 
ably an  infrequent  etiologic  factor  in  the  disease. 

The  irritation  of  ammoniacal  urine  is  a  very  definite  cause  for  bacterial  infec- 
tions, the  chemical  change  being  usually  brought  about  by  bacterial  action.  A 
very  great  number  of  bacteria  have  been  named  as  excitants  of  cystitis,  the  most 
important  being  the  Coli  communis,  proteus  Hauser,  streptococcus,  staphylo- 
coccus, pyocyaneus,  tubercle  bacillus,  typhoid  bacillus,  and  rarely  the  gono- 
coccus.  There  may  be  combined  or  mixed  infections,  especially  in  the  presence 
of  the  tubercle  bacillus.  The  reaction  differs  also  with  various  exciting  organ- 
isms, the  urine,  for  example,  being  alkaline  with  the  proteus  Hauser  and  acid 
with  the  staphylococcus  or  colon  bacillus  infections. 

Routes  of  Infection. — The  chief  route  of  invasion  by  infectious  organisms 
is  through  the  urethra.  It  has  been  a  matter  of  considerable  debate  as  to  whether 
spontaneous  ascending  infection  takes  place  through  the  urethra.  This  has 
been  generally  denied  in  the  male,  but  thought  to  be  possible  in  the  female 
on  account  of  the  shorter  and  less  complicated  urethral  canal.  It  has  been 
pointed  out,  however  (Stoeckel),  that  the  entrance  of  bacteria  to  the  bladder 
is  conditioned  on  the  integrity  of  the  sphincter  vesicae  muscle,  which  under 
normal  conditions  is  as  efficacious  in  women  as  it  is  in  men.  In  women,  on  the 
other  hand,  there  is  far  greater  opportunity  for  injury  to  the  muscle,  such  as 
results  from  childbearing,  cystocele,  and  general  conditions  of  prolapse,  so 
that  it  much  more  frequently  becomes  relaxed  and  affords  an  avenue  of  entrance 
for  bacteria  from  the  urethra  and  vestibule. 

The  most  conmion  means  of  infecting  the  bladder  through  the  urethra  is  by 
catheterization.  This  may  be  accomplished  by  carrjdng  organisms  into  the 
bladder  on  an  unclean  catheter,  or  it  may  be  done  by  transferring  bacteria 
from  the  vestibule  and  meatus  on  a  catheter  that  has  been  properly  sterihzed. 
Postoperative  cystitis  following  catheterization  and  introduction  of  organisms 
depends,  to  a.  great  extent,  on  the  amount  of  trauma  done  to  the  bladder 
during  operation.  Aside  from  the  actual  accidental  tearing  or  cutting,  the 
bladder  wall  may  be  injured  in  a  variety  of  ways  not  always  appreciated  by 
the  surgeon  during  a  diflScult  pelvic  operation.  Kelly  calls  attention  to  the 
furrowing  and  infiltration  of  blood  seen  in  the  mucosa  of  the  posterior  wall  fol- 
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lowing  the  method  sometimes  used  of  stripping  the  bladder  by  gause  dissection 
from  the  cervix  and  vagina  during  a  hysterectomy  operation.-  The  careless 
clamping  and  tying  of  vessels  in  the  bladder  wall  may  cause  local  injuries  or 
congestions,  which  sometimes  develop  minute  ulcerations  or  desquamations  of 
the  lining  epithelium  resulting  from  extravasations  of  blood  (Stoeckei).  These 
may  serve  as  ports  of  entry  for  bacteria  introduced  by  catheterization. 

Cystitis  is  especially  common  after  labor  because  of  the  frequency  of  injuiy 
to  the  bladder  by  the  passage  of  the  head  and  the  necessity  for  catheteriza- 
tion. It  is  noticeable  that  patients  who  have  suffered  from  postpartum  cystitis 
are  especially  prone  to  develop  the  condition  after  later  labors  or  pelvic  opera- 
tions which  involve  the  bladder,  such  as  hysterectomy  or  anterior  colpoplasty. 

It  has  been  shown  that  the  hyperemic  state  of  the  bladder  wall  during 
childbirth  is  especially  favorable  to  the  growth  of  invading  organisms,  as  are 
all  conditions  of  pelvic  congestion,  such  as  may  result  from  menstruation,  large 
pelvic  tumors,  adnexal  disease,  masturbation,  and  too  frequent  coitus. 

Another  means  of  infection  of  the  bladder  is  by  the  descending  route  from 
the  kidneys,  though,  as  has  been  stated,  pus  in  the  urine  from  infected  kidneys 
may  exist  for  a  long  time  without  causing  cystitis. 

There  seems  to  be  no  doubt  that  infection  may  be  carried  to  the  bladder 
wall  by  the  route  of  the  blood  circulation — so-called  hematogenous  infection. 
Undoubtedly,  some  of  the  cases  of  colon  cystitis  have  thus  been  contracted 
from  congestion  and  stasis  of  the  intestines.  The  cystitis  that  sometimes  fol- 
lows acute  infectious  diseases,  like  typhoid,  malaria,  and  influenza,  in  which 
the  specific  organism  can  be  demonstrated  in  the  urine,  undoubtedly  results 
from  a  hematogenous  infection. 

There  seems  to  l>e  no  question  also  that  micro-organisms  may  reach  the 
bla,dder  through  the  lymph-channels,  either  from  the  large  intestine  or  from 
infections  of  the  pelvic  genital  organs. 

C'ystitis  may  also  Ix^  caused  directly  by  the  nipture  into  the  bladder  cavity 
of  a  tubal  abscess  or  dermoid  cyst  or  purulent  diverticulitis. 

A  somewhat  frequent  secondary  inflammation  of  the  bladder  is  that  which 
results  from  a  parametritis,  the  organisms  probably  entering  the  bladder  wall 
through  the  lymph-channels.  This  is  seen  both  in  puerperal  sepsis  and  in  the 
lx)stoperative  parametritis  that  occasionally  follows  hysterectomy  operations, 
especially  those  for  extensive  purulent  pelvic  inflammation. 

The  spontaneous  infection  of  an  ascending  gonorrheal  urethritis  is  probably 
rare.  The  organism  has  been  demonstrated  in  acute  cystitis  by  Wertheim  and 
Young,  so  that  gonorrheal  cystitis  unquestionably  exists.  It  is  probable,  how- 
ever, that  in  most  cases  the  disease  is  transferred  to  the  bladder  by  ill-considered 
instrumentation  or  treatment  of  the  urethral  canal. 

Pathology. — The  mucosa  of  acute  cystitis  has  a  characteristic  appearance  of 
general  reddening,  injected  branching  blood-vessels,  and  edematous  thickening 
of  the  membrane,  with  ecchymoses  and  erosions,  seen  most  commonly  at  the 
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trigonum.  The  inflammatory  process,  as  a  rule,  does  not  affect  the  entire 
bladder  wall  equally,  the  floor,  including  trigonum  and  fundus,  being  the  chief 
seat  of  the  infection.  According  to  Kelly,  in  the  acute  stages  there  is  com- 
paratively little  loss  of  epithehum.  Severe  inflammatory  processes  may,  how- 
ever, take  place,  with  very  general  necrosis  of  the  epithelial  layers,  forming  so- 
called  croupous  or  diphtheritic  membranes,  or  even  reaching  the  muscularis  and 
causing  gangrene  of  the  bladder.  Gangrene  results  in  sloughing  of  the  inner 
lining  of  the  bladder,  with  consequent  thinning  of  the  wall  and  possible  rupture 
or  extension  of  the  inflammation  to  the  peritoneum  (Klistner).  Heahng  of  this 
condition  results  in  great  shrinking  of  the  organ.  A  special  appellation,  used 
by  Kelly  for  conditions  of  sloughing  of  the  bladder  wall,  is  exfoliative  cystitis. 

In  the  chronic  stages  of  cystitis  the  changes  are  very  numerous.  Certain 
proliferations  of  the  epithelium  may  take  place,  producing  granular,  warty,  or 
pol3rpoid  elevations  of  the  surface,  to  which  special  names,  as  cystitis  vegetans, 
verrucosa,  and  polyposa,  have  been  given.  Metaplastic  conditions  of  the 
epithelium  characteristic  of  leukoplakia  and  xerosis  are  seen  which  are  said  to 
lead  to  cancer  of  the  bladder  (Albarran).  The  proliferating  papillomatous  forms 
of  cystitis  can  sometimes  be  differentiated  with  difficulty  from  true  new-growth 
papillomata,  the  transition  from  one  condition  to  the  other  being  gradual.  In 
some  cases  there  occurs  a  dipping  down  or  infolding  of  the  mucous  membrane, 
with  the  ultimate  creation  of  gland-like  inclusions.  The  epithelium  lining  these 
pseudoglands  becomes  modified,  and  resembles  the  mucosa  of  the  intestinal 
tract.  The  inclusions  may  form  cysts,  which  in  the  female  bladder  often 
break  down,  ulcerate,  and  become  incrusted  with  calcium  salts  (Kelly).  The 
gland  inclusions  are  doubtless  the  original  seat  of  adenocarcinoma  of  the 
bladder. 

It  has  been  pointed  out  (Zuckerkandl)  that  isolated  cysts  may  occur  in  nor- 
mal bladders,  but  that  the  condition  is  pathologic  when  they  become  multiple 
or  diffuse.     The  affection  has  been  termed  cystic  cystitis  and  herpes  vesicce. 

Simple  or  solitary  ulcer  of  the  bladder  occurs  usually  on  the  posterior  wall, 
and  resembles  somewhat  tubercular  ulceration.  The  cause  of  simple  ulcer  is 
thought  to  be  from  local  trophic  injury  to  the  bladder  wall  by  thrombosis  of  a 
vein.  Stoeckel  has  observed  them  after  pelvic  operations  where  vessels  had 
been  tied  in  the  wall.    These  ulcers  are  sometimes  made  by  inexpert  cystoscopy. 

The  capacity  of  the  bladder  may,  as  a  result  of  chronic  inflammation,  be- 
come greatly  diminished  by  a  cicatricial  change  in  the  bladder  wall,  with  con- 
sequent shrinking  of  the  organ,  or  by  a  concentric  hypertrophy  of  the  tissues  of 
the  wall.  The  shrunken  bladder  is  most  commonly  the  result  of  neglected 
vesical  tuberculosis,  secondary,  as  a  rule,  to  tuberculosis  of  the  kidneys.  The 
wall  is  stiff  and  unyielding,  neither  dilatable  to  its  full  extent  nor  able  to  con- 
tract to  its  normal  limits. 

Paracystitis  relates  to  an  inflammation  of  the  connective  tissue  about  the 
bladder,  the  infection  of  which  may  have  come  from  a  cystitis  or  from  a  para- 
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metritis.  Purulent  parac3rstitis  may  extend  for  a  long  distance  in  the  sub- 
peritoneal cellular  tissue  and  may  result  fatally. 

Pericystitis  is  an  inflammation  of  the  peritoneum  covering  the  pelvic  portion 
of  the  bladder.  It  may  result  from  cystitis  or  from  a  general  pelvic  inflamma- 
tory disease,  by  which  the  adnexa  or  anterior  wall  of  the  uterus  or  intestines 
become  attached  to  the  bladder.  As  a  rule,  however,  the  anterior  half  of  the 
pelvis  is  peculiarly  free  from  infection  in  adnexal  disease,  so  that  the  bladder  is 
only  occasionally  involved. 

Symptoms  and  Course. — The  characteristic  symptoms  of  acute  cyMia  are 
pain,  dysuria,  frequency  of  urination,  and  pus  in  the  urine.  The  bladder  is 
tender  and  sensitive  to  abdominal  and  vaginal  palpation  and  to  the  passage  of 
the  catheter.  The  dysuria  in  cystitis  is  usually  distinctive,  in  that  the  pain  is 
severe  just  before  micturition  and  is  reUeved  by  the  act,  that  of  urethritis  being 
most  severe  during  urination.  The  completion  of  urination  is  attended  with 
tenesmus.  If  the  affection  is  severe  and  there  is  great  frequency,  the  condition 
of  the  patient  may  be  one  of  almost  constant  strangury.  The  pain  often  radiates 
into  the  vagina,  rectum,  and  legs.  The  symptoms  are  most  distressing  at 
night  on  account  of  disturbance  of  rest  and  sleep  by  the  incessant  need  of  mic- 
turition. 

In  the  acute  stages  there  is  usually  fever  which  may  reach  a  considerable 
height.  The  fever  recedes  with  the  subsidence  of  the  acute  disease,  but  if  after 
careful  treatment  it  still  remains  elevated,  one  must  search  for  other  causes, 
especially  an  ascending  infection  to  the  kidney  pelvis. 

Acute  cystitis  under  rest  and  proper  treatment,  as  a  rule,  heals  after  vari- 
ous exacerbations,  but  it  may  exceptionall}'-  develop  into  the  chronic  form 
(Stoeckel). 

Symptoms  of  chronic  cystitis  are,  in  general,  the  same  as  those  described  for 
the  acute  form,  though  less  intensive,  except  in  the  cases  of  contracted  blad- 
der, when  distressing  symptoms  may  continue  for  long  periods  of  time.  Bleed- 
ing is  comparatively  rare  in  cystitis  unlass  it  is  associated  with  stone  or  tumor 
formation. 

A  possible  complication  of  cystitis  is  an  ascending  infection  resulting  in 
pyelitis  or  pyelonephritis.  Occasionally  the  inflammation  may  extend  to  the 
pt^ritoneum  or  paracystic  tissue,  or  may  send  embolic  thrombi  into  the  circu- 
lation with  the  production  of  a  pyemia. 

The  duration  of  chronic  cystitis  may  be  indefinite,  resisting  all  forms  of 
treatment  and  lasting  for  years. 

The  diagnosis  of  acute  cystitis  is  not  a  difficult  one,  as  the  clinical  picture  is 
very  characteristic,  consisting  of  severe  pain  and  frequent  necessity  of  micturi- 
tion, with  distressing  tenesmus,  a  sense  of  fulness  and  pressure  in  the  pelvis, 
tenderness  of  the  bladder  region,  rise  of  temperature,  and  presence  of  pus  in  the 
urine  which  is  usually  neutral  or  alkaline.  A  very  similar  picture  is  presented 
in  acute  gonorrheal   urethritis  which  can,  as  a  rule,  be  differentiated  from 
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cystitis  by  the  appearance  of  gonorrheal  pus  exuding  from  the  urethra  and  by 
the  two-glass  iirine  test,  the  second  urine  l)eing  clear  in  urethritis. 

The  diagnosis  of  chronic  cyditis  is  a  much  less  simple  matter.  The  subjec- 
tive symptoms  are  less  character  is  tic  antl  cannot  always  l)e  distingui.shed  from 
those  that  result  from  pressure  ur  traction  from  affections  of  neighboring  organs. 
The  examination  of  the  urine  affords  only  incomplete  evidence.  The  cloudy 
appt^arance  of  a  urine  that  hi\s  not  l>een  freshly  voided  is  misleading  on  account 


Fig  65, — Uxusual  Result  or  an  Exfoliative  Cybtitts*  which  has  Cauhfiu  Plastic 

OF  THE  BlaDDEH  WaLL,  WiTH  G  REAT  CONTRACTION  OP  THE  BLADDER. 

The  adhesions  are  being  wevt^rctl  in  Dfder  to  give  (erpat^T  cftfjudty  to  the  hladdt«r.  Through  the 
cy3to6t*opc  the  appeanuice  vrm*  that  of  niyltiplt?  diverticula.  (OperatioD  by  Dr*  F.  A.  PenilMfrton 
at  Free  Hospital  for  Women.) 


of  the  possibility  of  urates  or  phospates  or  bacteria  causing  the  cloudiness.  If 
the  freshly  passed  or  catheU^rized  urine  is  cloudy  the  condition  is  pathologic. 
If  pus  is  found  by  microscopic  examination  an  inflammation  is  e\ideiUly  present, 
but  its  location  is  not  indicated^  as  it  ma}'  come  from  an  infection  higher  up. 
Washing  out  the  bladder  gives  some  information  as  to  whether  the  condition  is 
one  of  cystitis  or  pyelitis.  In  cystitis  the  wash-water  soon  returns  clear,  and 
will  remain  clear  for  some  time,  while  in  p>'elitis  there  is  an  early  reappearance 
of  pus. 
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Though  clinical  observations  give  a  more  or  less  valuable  clue  to 
and  location  of  the  disease,  a  definite  diagnosis  can  only  be  made  witT 
scope.      In  acute  cystitis  cystoscopy  is  entirely  contraindicated  oi^ 
the  danger  of  aggravating  the  inflammation,  but  in  chronic  cystitL 
tial  for  diagnosis  and  often  for  treatment. 

The  cystoscope  will  reveal  the  presence  or  absence  of  an  in&^  — 
the  urethra,  while  a  simple  pyelitis  may  usually  be  determined  b^r- 
pus  from  the  uret<»ral  orifice,  associated  with  a  normal  bladd 
changes  of  the  bladder  wall  are  numerous,  as  has  already  be^ 
consist  chiefly  of  various  grades  of  vascularization,  from  intensi 
the?  blood-vessels  to  diffuse  bright  or  dark  red  coloring  of  the  tl 
th(i  distinct  outlining  of  the  blood-vessels  entirely  disappears. 
ai)p<^arance  of  the  normal  mucous  membrane  is  lost  and  the  surf  afc- 
Tluj  mucosa  from  edema  often  has  a  puffy  and  granular  character"  — 
B(»('n*tion  is  cither  attached  to  the  wall  in  shreds  or  floats  freely 
tain(Ml  in  the  bladder. 

In  advanced  cases  defects  of  the  epithelium  take  place, 
ulc(Ts  with  irregular  flat  edges.    These  ulcers  on  healing  cause    ^ 
ridges  which  interfere  with  the  elasticity  and  contractility  of  tl^ 

The  l<»si()ns  of  cystitis  rarely  occupy  the  whole  of  the  bladcl^^ 
for  \\w  most  part,  confine<l  to  the  floor  of  the  bladder,  trigonum, 
vertex  lM»ing  comparatively  free  from  infection.     As  a  rule,  a,ho^ 
tory  areas  (w^cur  in  scattered  irregular  patches,  sometimes  in  spK>'*^ 

Prophylaxis. — Iq  the  postoperative  conduct  of  gj'necologic       ^ 
iniiy,  to  a  gn^it  extent,  Ik*  prevented  by  proper  regard  to  catheteX'^ 
UMi'  of  th(^  catheter  should  always  be  avoided  if  possible,  but  th^ 
Mint  the  innjority  of  patients  recovering  from  pelvic  or  pliistic  oper^* 
ofi(»  or  more  catlieterizations.      This  must  usually  be  done  by  the   ^ 
she  is  prop(»rly  trained  or  instructed  infections  from  the  use  of  the  C 
l»r  riMlurtMl  ahnost  to  nil. 

riir  fnII«i\viiiK  in  the  tcclinic  employed  at  the  Froo  Ha««i)itHl  for  Women:  t/^ 
pncjuHioMs  till"  vrstilnilc  and  mctitiisan*  thoroughly  wiprvi  with  1  :  1000 corrosive 
lit  mil-  null/.''.  A  ^?Iass  f<'in:ilo  catheter  with  slight  curve  at  tho  end  is  attached 
liiuiitiiiit  r-N  ring'-  (Miutaiiiing  2  iH-r  cent,  boric  solution  or  sterile  wat<?r,  the  receptacle  .^^^^^  ^^ 
I  hi-  Ihiiil  iMing  hel.l  a  short  distanc<*  ab<n'e  the  level  of  the  i)atient.  When  the  cathe*^^^^J^^^ 
h.  Im'  imiuduce.1  iiilo  the  Uicatus  the  solution  is  allowwl  to  flow  until  the  end  of  tb^^^  ^^^ 
ir.ii  h.- '  I  h.-  Itladdn-.  when  it  IS  turn«»d  off  and  the  nibber  tubeof  the  syringe  is  detached  ^^  ^^l."^ 
.  .ilhiln  NN  hen  Ihe  urine  h:us  Ix'en  completely  draine<l  from  the  bljulder  the  catheter  ^'^^^^^  ^ 
»iiiitl\  i»ul,  \Mlh  t  hi*  thumb  over  the  open  end  t^)  prevent  t  ho  dropping  of  urine  as  it  is  ei^  -^^ 
I  ^.  I  s  iiioliiin  HI  lutriMlucing  :ind  withdrawing  the  catheter  mu»t  be  made  with  extreme^  ^^^^ 
„ I ,  „..t  to  injure  the  bhidder  mucous  membrane.  ^^^ 

1 1„  Mi't"  •■■iHieier  is  the  best  form.     The  surface  is  sm(K)th  and  non-irritating  anc^  ^   ^^ 
,..,.  it.i'iK  lie  Mriili/ed  and  kept  sterih'.     Its  special  advantage  over  a  rubber  cathetcT  18         -^^^T* 
, .,11  b.   ii.n.Mhi.  id  b\  grasping  it  well  away  from  the  end,  while  a  rubber  catheter  on  ^^^^^^ 
,.i  |{     I  „  I.  ..I  :.iil1nr  -  must  br  taken  in  the  fingers  near  the  en<l  of  entrance,  thua  addi>^ 
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H««ment  of  danger  of  infection.  Metal  catheters  have  sharp  edges  at  the  openings  and  easily 
become  rusted,  so  that  there  is  greater  danger  of  injuring  the  delicate  mucous  membrane  of  the 
urethra  and  bladder. 

The  treatment  of  acute  cystitis  is  pre-eminently  heat  and  warmth.  The 
patient  should  be  kept  strictly  in  bed  and  appHcations  of  moist  or  dry  heat  kept 
over  the  bladder  region.  Moist  heat  is  the  most  effective,  and  can  best  be 
applied  with  pads  of  wool  soaked  in  hot  normal  salt  solution,  by  which  method 
the  frequent  changes  are  not  likely  to  cause  maceration  of  the  skin,  as  is  the 
case  with  cotton  pads  and  plain  water. 

In  order  to  reUeve  pain,  codein  or  opium  rectal  suppositories  are  indicated, 
subcutaneous  injections  of  morphin  being  avoided  excepting  in  extreme  cases. 

Kelly  caUs  attention  to  the  importance  of  determining  as  soon  as  possible  the  exciting  or- 
ganism,  showing  that  the  treatment  should  be  varied  according  to  the  kind  of  bacterium  foimd. 
To  quote  Dr.  Kelly: 

*.*We  are  able  here  to  distinguish  five  different  forms  of  treatment,  according  as  they  are 
applied  to  one  or  other  of  these  groups  of  infecting  organisms :  for  example,  when  tubercle  bacilli 
are  found^  the  general  practitioner  may  safely  conclude  at  once  that  the  trouble  is  quite  cer- 
tainly renal  in  its  origin  and  surgical  in  its  treatment.  Gonococcal  cystitis  will  disappear  under 
the  use  of  oil  of  copaiba  or  the  oil  of  sandalwood.  The  colon  bacillus  and  the  typhoid  bacillus 
are  more  affected  by  urotropin  taken  in  doses  of  3  to  15  or  20  grains  four  times  a  day,  according 
to  the  toleration — ^big  doses,  if  they  do  not  irritate  the  bladder,  are,  as  a  rule,  most  efficient. 
The  diphtheria  bacillus  (rarely  found)  calls  for  the  administration  of  antitoxin.  If  the  proteus 
is  found  and  the  urine  is  alkaline,  give  benzoic  acid  in  doses  of  10  to  15  grains  to  make  it  acid, 
and  then  follow  this  with  urotropin.  Staphylococci  and  streptococci  also  call  for  the  use  of 
urotropin." 

A  bland  diet  must  be  imposed  in  which  alcoholic  drinks  and  highly  seasoned 
food  is  strictly  prohibited.  The  patient  is  encouraged  to  drink  large  quantities 
of  water,  the  numerous  mild  alkaline  waters  being  especially  recommended. 
When  the  more  acute  symptoms  have  subsided  the  best  method  of  medication 
is  the  use  of  urotropin,  cystogen,  or  helmitol,  the  efficiency  of  which  depends  on 
the  liberation  of  formaldehyd  in  the  urine.  In  order  that  the  fomaldehyd  be 
freed  it  is  necessary  that  the  urine  be  strongly  acid.  It  is,  therefore,  important 
to  change  the  reaction  of  neutral  or  alkaline  urines  by  the  use  of  benzoate  of 
soda  (doses  of  10  to  15  grains),  or  by  combining  with  the  urotropin  acid  sodium 
phosphate  in  10-grain  doses. 

In  the  acute  stage  of  cystitis  all  forms  of  local  treatment  of  the  bladder 
are  strongly  contraindicatcd.  When,  however,  the  more  severe  symptoms  have 
passed,  bladder  lavage  is  of  much  assistance. 

The  treatment  of  chronic  cystitis  is  extremely  varied,  and  depends  on  the 
character  and  duration  of  the  disease.  The  treatment  is  one  that  requires 
experience  and  judgment,  for  if  not  intelligently  carried  out  the  disease  may 
drag  on  indefinitely,  becoming  progressively  worse. 

The  first  step  is  to  rule  out  the  possibility  of  infection  from  disease  higher 
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up  in  the  urinary  tract.  -  This  can  only  be  done  by  expert  cystoscopy,  cathe- 
terization of  ureters,  and  x-ray  photographs  of  the  kidney,  pelvis,  andureten. 
It  will,  of  course,  be  found  that  in  a  large  percentage  of  cases  the  origin  of  the 
trouble  is  from  above,  and  that  the  essential  treatment  must  be  aimed  in  that 
direction. 

If  the  diagnosis  of  chronic  cystitis  is  established  the  treatment  is  carried 
out  according  to  the  indications  discovered  by  the  cystoscope.  For  cases 
of  general  diffuse  inflammation  not  tubercular,  bladder  douches  are  indicated, 
together  with  the  medication  mentioned  above. 

The  solutions  most  commonly  used  for  bladder  lavage  are  2  per  cent,  boric 
acid,  silver  nitrate  (1  :  10,000  to  5000),  and  a  pale-pink  solution  of  permanganate 
of  potash.  Of  these,  the  boric  acid  is  the  least  irritating  and  the  safest  to  use, 
though  not  as  effective  as  silver  nitrate.  In  giving  lavage  of  the  bladder  care 
must  be  taken  not  to  distend  the  bladder  too  much  at  first,  for  this  not  only 
causes  pain,  but  may  open  up  new  avenues  of  infection.  After  washing  out  the 
bladder  it  is  best  to  leave  in  some  of  the  solution,  to  be  voided  by  the  patient 
about  one-half  hour  later. 

Another  method  of  treating  the  bladder  is  by  instillations,  which  consists 
of  injecting  small  amounts  of  some  solution  into  the  bladder  and  leaving  it  there 
for  a  certain  period  of  time.  The  solutions  most  commonly  used  for  this  pur- 
pose are  silver  nitrate  (1  :  1000),  protargol.  (5  per  cent.),  and  argyrol  (30  per 
cent.). 

Kelly  recommends  gradual  distention  of  the  bladder  for  certain  crises  when 
the  capacity  has  become  very  limited.  The  treatment  is  carried  out  by  a  series 
of  irrigations  by  which  the  amount  of  fluid  injected  into  the  bladder  is  progress- 
ively increa.sed  until  the  bladder,  at  first  capable  of  holding  only  30  or  50  c.c, 
is  made  to  contain  200  or  300  or  even  500  c.c.  of  fluid.  The  treatment  requires 
great  care  and  i>atiencc.  A  chart  is  kei^t  to  show  the  daily  increase  of  bladder 
capacity  (see  Kelly  and  Burnam,  Vol.  II,  p.  464). 

The  treatment  of  localized  areas  of  inflammation  or  ulceration  is  best  car- 
ried out  by  the  local  application  of  silver  nitrate  through  an  open-air  cystoscope, 
with  the  patient  in  the  knee-chest  position. 

Curetagc  for  small  ulcerated  conditions  can  be  carried  out  through  a  large 
cystoscope,  care  being  taken  not  to  injure  the  ureteral  orifices,  or  it  may  be  done 
through  a  suprapubic  opening  into  the  bladder. 

In  severe  long-standing  castas  of  chronic  cystitis  it  may  be  necessary  to  give 
the  bladder  a  complete  rest.  This  may  be  done  either  by  constant  drainage  or 
by  creating  an  artificial  fistula.  Constant  drainage  is  carried  out  in  the  ordinary 
way,  it  being  advisable  to  use  a  glass  catheter,  preferably  that  recommended 
by  Skene.  The  relief  produced  by  permanent  drainage  is  in  some  cases  remark- 
able. The  bla(ld(T  should  l)c  irrigated  once  or  twice  each  day.  Still  more 
marked  is  the  n*sult  of  an  artificial  vesicovaginal  fistula.    This  is  done  by  mak- 
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ing  an  incision  through  the  vesicovaginal  septum  posterior  to  the  internal  ure- 
thral orifice.  The  drainage  can  be  maintained  in  two  ways — either  an  opening 
is  made  large  enough  for  the  introduction  of  a  self-retaining  glass  catheter 
which  is  sewed  in  place,  or,  preferably,  an  incision  about  J  inch  long  is  made 
and  the  mucous  membrane  of  the  bladder  and  vagina  sewed  to  prevent  too 
rapid  closure  (see  page  815).  By  the  latter  method  the  urine  drains  out  con- 
tinually, as  in  a  case  of  traumatic  fistula.  It  is  best  to  keep  these  patients  in  a 
hospital  until  the  disease  has  subsided  in  its  severity,  when  they  may  be  allowed 
to  go  home  and  be  more  or  less  active.  If  the  perineum  is  tight  it  is  necessary 
to  enlarge  it  so  that  the  vaginal  introitus  is  funnel  shaped,  otherwise  the  urine 
is  damned  back  in  the  vagina  and  bladder  with  injurious  results.  The  final 
results  of  vaginal  drainage  are  excellent.  There  need  be  no  fear  of  making  the 
opening  into  the  bladder  on  the  ground  of  a  possible  irremediable  fistula,  for 
it  will  be  found  that  there  is  usually  some  trouble  in  keeping  the  fistula  from 
closing  spontaneously.  If  it  does  not  close  of  itself,  the  operation  of  closure 
is  practically  alwa3rs  successful,  for  there  is  not,  as  in  traumatic  fistula,  a  loss 
of  tissue,  formation  of  cicatrices,  and  difficulty  in  approximating  wound  edges 
without  tension. 

When  cases  of  ulceration  of  the  bladder  have  resisted  all  treatment,  a  radical 
excision  can  be  jjerformed  through  a  suprapubic  incision. 

TUBERCULOSIS  OF  THE  BLADDER 

Tuberculosis  of  the  bladder  is  practically  always  secondary  to  some  other 
primary  focus  in  the  body.  In  women  the  infection  is,  with  few  exceptions, 
secondary  to  renal  tuberculosis,  the  disease  never  passing  from  the  genital  to  the 
urinary  tract,  as  it  does  in  men.  Renal  tuberculosis  may  exist  for  years,  even 
in  a  destructive  form,  before  the  bladder  becomes  chronically  affected.  On  the 
other  hand,  the  cjrstitis  may  assume  an  early  and  acute  type,  causing  the  most 
distressing  and  intractable  symptoms,  such  as  have  been  described  above.  The 
pathologic  changes  in  the  bladder  wall  range  from  disseminated  tubercles  of  the 
mucous  membrane,  through  various  stages  of  ulceration  involving  the  bladder 
wall  more  or  less  deeply,  to  rare  cases  of  extensive  destruction  of  the  wall  and 
invasion  of  the  paravesical  tissues. 

The  diagnosis  of  a  suspected  case  of  tuberculosis  of  the  bladder  is  directed 
to  a  search  for  the  primary  disease  in  the  offending  kidney,  and  this  can  at  the 
present  time  usually  be  accomplished  successfully  by  catheterization  of  the 
ureters,  x-ray  photographs,  and  renal  functional  tests. 

The  treatment  of  vesical  tuberculosis  consists  in  the  removal  of  the  diseased 
kidney  if  the  other  kidney  is  not  affected,  information  of  which  can  be  definitely 
established  by  the  above-named  methods  of  examination. 

If  the  disease  in  the  bladder  is  not  too  severe,  extirpation  of  the  kidney  suf- 
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fices  for  a  complete  cure.  Without  removal  of  the  kidney  a  cure  is  practically 
out  of  the  question.  If,  after  nephrectomy,  the  disease  still  persists,  the  varkHis 
methods  described  above  for  treating  chronic  cystitis  are  available,  especially 
that  of  drainage  through  a  vesicovaginal  opening.  If  only  a  localized  residuum 
remains,  it  can  be  exsected  through  a  suprapubic  incision.  In  the  most  ex- 
treme cases  the  bladder  has  been  completely  extirpated  and  the  ureters  im- 
planted in  the  bowel.  Kelly  reconamends  the  simpler  method  of  cutting  off.  the 
ureters  and  implanting  them  in  bowel  or  skin,  preferably  the  latter. 

When  the  disease  is  far  advanced  and  relief  from  surgical  measures  is  out  of 
the  question,  the  patient  is  to  be  treated  like  an  inoperable  cancer  case,  with 
doses  of  morphin  sufficiently  large  to  prevent  suffering. 

SYPHILIS  OF  THE  BLADDER 

Sjrphilis  of  the  bladder  is  a  very  rare  affection,  having  been  recognised 
definitely  only  a  comparatively  few  times.  The  manifestations  are  of  the  ter- 
tiary type,  and  appear  as  papillomatous  elevations  or  as  ulcerations  without 
distinctive  characteristics.  The  diagnosis  is  made  by  a  positive  Wassermann 
test,  the  improvement  of  the  condition  under  salvarsan,  or  by  finding  the.Spiro- 
chseta  pallida  in  a  piece  of  the  gummatous  growth  excised  for  microscopic  exanir 
ination. 

CYSTITIS  VETULARUM   (OLD  WOMEN) 

Inflammation  of  the  bladder  is  common  in  old  women,  and  is  a  result  of 
general  local  atrophy  which  causes  so  many  other  disturbances.  The  shrinking 
of  the  tissues  about  the  vaginal  introitus  affects  the  meatus,  which  is  gradually 
drawn  inward  toward  the  vagina,  often  resulting,  as  we  have  seen  elsewhere,  in 
a  partial  prolapse  of  the  urethral  mucous  membrane.  The  protecting  labia 
minora  shrink  up  and  disappear,  and  the  vaginal  orifice,  losing  its  former  elas- 
ticity, remains  stiffly  open.  Thus,  the  urethra  is  by  its  position  exposed  to  in- 
fections from  a  senile  vaginitis  or  from  fecal  contamination.  The  cystitis  that 
ensues  is  a  result  of  direct  transmission  of  pathogenic  bacteria  through  the 
urethra  to  the  bladder  mucous  membrane.  The  resistance  of  the  bladder  to 
infection  is  greatly  lessened  in  old  women  as  a  consequence  of  the  atrophied 
anemic  condition  of  the  mucosa  and  the  diminished  elasticity  and  capacity  of  the 
bladder  wall.  These  aged  patients  suffer  greatly  from  the  frequent  necessity 
of  urination,  often  from  actual  incontinence,  by  which  their  rest  is  incessantly 
disturbed.  Patients  of  the  l>etter  chiss  are  much  distressed  by  the  constant 
odor  of  decomposing  urine  that  pervades  the  room  in  which  they  Uve.  Many 
of  these  patients  are  sufferers  from  other  affections,  such  as  rheumatism  or 
bronchial  catarrh,  and  dread  all  local  manipulation,  so  that  treatment  is  very 
difficult.     Hot  bladder  douches  give  the  most    relief  if  they  can  be  given. 
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lly  the  incontinence  can  te  relieved  by  the  skilful  application  of  a 
pessary. 

Blaildcr  irritation  usually  occurs  in  okl  women,  in  the  absence  of  bacterial 
infection^  as  a  result  of  the  senile  chanp;es  in  the  bladder  wall,  which  reduce  its 
capacity  and  contractility.  The  symptoms  are  increased  micturition  and 
cloudy  urine,  the  appearance  in  the  urine  being  due  to  desquamation  of  the 
lining  epithelium.  These  patients  are  often  remarkably  reheved  l:>y  an  occa- 
Bional  bladder  douche  given  in  amount  sufficient  to  distend  moderately  the 
contracting  bladder  wall, 

PYELITIS 


Pyelitis  relate^s  to  a  bacterial  infection  of  the  mucous  membrane  of  the 
pelvis  of  the  kidney.  It  represents  a  milder  form  or  preliminary  staple  of  the 
more  extensive  inflammations  of  the  kidney  that  pass  under  the  names  of 
pyelonephritis,  suppurating  kiclney,  antl  kidney  abscess.  The  distinction  \}e- 
tween  pj'eUtis  and  the  more  severe  forms  of  kidney  inflammation  is,  tliercfore, 
one  of  clinical  convenience  rather  than  of  any  essential  patholop^ic  difference. 

Pyelitis  bears  an  important  relationship  to  Kj^necologj^  in  many  ways, 
chief  of  which  are  the  comparative  frequency  of  the  disease  as  a  complication 
in  the  c«jnvalescence  from  gynecologic  oixTations,  and  in  the  course  of  preg- 
nancy or  the  puerperiuni;  its  connection  \iith  gonorrhea;  and  the  r61e  that  it 
plays  in  certain  jihases  uf  g>^iecoh)gic  thagnosis.  The  knowleilge  of  pyelitis  has 
betm  greatly  increased  by  the  use  of  the  cystoscope^  and  it  has  l>een  found  that 
the  dis(>ase  is  much  more  common  than  was  fonnerly  supj^osed,  many  cases 
that  were  i>efore  thought  to  be  cystitis  now  being  shown,  by  more  exact  methods 
of  diagnosis,  to  l>e,  in  reality,  inflammations  of  the  pelvis  of  the  kidney. 

The  mode  of  entry  of  bacteria  to  the  kidney  haa  been  a  suiiject  <»f  much  dis- 
cussion and  experimental  work,  and  it  is  now  known  that  infection  may  take 
place  either  through  the  agency  of  the  blood  circulation,  the  hematogenous 
route,  or  from  the  l>URkler  upward  through  the  ureteral  canals—the  urogenous 
route. 

Infection  by  the  hemat4>genous  or  descending  route  is  by  far  the  more 
common,  as  has  been  pnjved  both  hy  clinical  and  experimental  evidc^nce.  In- 
fection by  the  ascending  route  of  cases  is  evidenced  hy  clinical  observations, 
but  has  not  yet  l>een  established  by  scientific  experimentation. 

The  pathogenic  bacteria  responsible  for  pyelitis  are  pre-eminently  the  CoU 
communis,  and  of  secondary  frequency  tlie  staphylococcus,  streptococcus,  pro- 
tons, and  prol>ably  the  ^onococ(*us.  In  adilition  to  these,  numerous  other 
special  organisms  have  been  described  that  are  either  very  rare  or  are  possibly 
modified  forms  of  the  more  common  ba<*teria.      In  acute  cases  the  stai>hylo- 
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COCCUS,  streptococcus,  and  proteus  are  more  frequently  present,  while  in, chronic 
cases  it  is  usual  to  find  the  colon  bacillus  in  pure  culture  (Kelly). 

The  presence  of  bacteria  in  the  blood  and  their  excretion  in  the  urine  does 
not  necessarily  betoken  an  infection  of  the  kidney  or  its  pelvis,  for  pathogenic 
organisms  may  pass  through  the  kidneys  for  long  periods  of  time  without 
doing  local  damage.  Infection  is  consequent  on  some  condition  that  lowers  the 
resistance  of  the  organ,  such  as  might  result  from  a  systemic  disease  or  some 
local  interference  with  the  excretory  function.  Contributory  to  pyelitis  and  the 
other  kidney  infections  are  pyemia,  septicemia,  ulcerative  endocarditis,  pneu- 
monia, and  the  acute  infectious  diseases.  Local  causes  are  stone  and  hydro- 
nephrosis resulting  from  external  pressure  on  the  ureters,  such  as  is  exerted  by 
tumors.  Pregnancy  and  postoperative  sepsis  are  especially  important  factors 
in  causation.  Ascending  infections  of  the  kidney  pelvis  are  apt  to  follow  condi- 
tions of  urinary  retention  in  the  bladder,  or  inflammatory  bladder  lesions  that 
affect  the  tissue  at  the  openings  of  the  ureters. 

The  etiology  of  the  pyeUtis  that  complicates  pregnancy  and  the  puerperium 
has  not  been  definitely  determined.  It  is  supposed  that  the  resistance  of  the 
kidney  is  lowered  by  retention  from  pressure  of  the  gravid  uterus  on  the  ureters 
or  bladder,  and  that  the  infection,  which  nearly  always  is  the  colon  bacillus,  takes 
place  through  the  blood  route  from  the  intestines,  which  are  apt  to  be  in  a  con- 
dition of  stasis  favorable  for  the  absorption  of  bacteria. 

Pyelitis,  complicating  gynecologic  operations  can  be  explained  in  no  other 
way  than  by  a  hematogenous  infection  from  a  septic  focus  at  the  seat  of  the 
operation.  The  primary  focus  is  not  always,  apparent,  for  it  not  infrequently 
happens  that  pyelitis  follows  operations  the  wounds  of  which  heal  without 
appreciable  sepsis. 

It  is  a  matter  of  observation  that  surgical  operations  may  light  up  an  old 
pyelitis  cocijtracted  during  pregnan.cy'..  Investigators  are  divided  as  to  whether 
the  gonococcus  ever  causes  pyelitis.  An  ascending  infection  seems  improbable. 
If  the  cases  of  so-called  gonorrheal  pyelitis  are  authentic,  it  seems  more  likely 
that  the  gonocoeci  reached  the  kidney  bj^  the  hematogenous  route,  the  localiza- 
tion of  the  disease  in  the  kidney  being  analogous  to  gonorrheal  infections  of  the 
joints. 

Symptoms. — ^Acute  pyelitis  is  ushered  in  with  chills  and  high  fever.  The 
urine  contains  pus  and  albumin.  The  acute  attack  may  end  in  death,  or  the 
fever  may  recede  and  become  remittent,  or  the  disease  may  develop  into  the 
chronic  type.  Repetition  of  chills  and  exacerbations  of  temperature  signify 
usually  involvement  of  the  kidney  parenchyma  with  abscess  formation.  Pain 
and  tenderness  of  the  kidney  is  usually,  but  not  always,  present. 

Chronic  pyelitis  may  be  the  end-result  of  an  acute  attack,  but  more  com- 
monly starts  as  the  chronic  form  from  the  beginning. 

The  symptomatology  of  pyelitis  is  not  always  clearly  defined.     The  essential 
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sjTiiptoms  are  pus  in  the  urine,  sensitiveness  of  the  kidney  region,  moderate 
swell] ug  of  the  involvoii  kidney,  leukocytosis,  irritability  of  the  bladder,  and 
disturbances  of  the  general  health.  None  of  these  symptoms  are,  however,  to 
be  rehed  upon.  A  pyelitis  may  exiat  many  years  without  alteration  in  the 
health,  conBtitutional  changes  being  due  rather  to  the  gradual  involvement  of 
the  kidney,  whieh  evokes  the  sjinptoms  characteristic  of  diffuse  hematogenous 
nephritis. 

Sensitiveness  of  the  kidney,  as  shown  by  pain  or  tenderness,  is  present  in 
only  about  half  of  the  cases,  while  an  appreciable  enlargement  of  the  kidney, 
such  as  can  be  felt  by  manual  examination,  appears  in  only  about  one-quarter 
of  the  cases.  Dilatation  of  the  pelvis,  when  present,  is  due  to  some  obstruction 
or  dislocation  of  the  ureter,  which  may  in  some  cases  produce  an  intermittent 
enlargement  of  the  pelvis  like  that  seen  in  hydronephrosis. 

Cystitis  is  not  always  present,  as  tlie  infected  urine  may  pass  through  the 
bladder  for  a  long  time  without  exciting  inflammation.  Frequency  of  urination 
is,  however,  practically  alwa3"s  present,  du{.^  partly  U}  chemi(*al  irritation  of  the 
bladder  and  partly  to  the  fact  that  in  most  cases  of  t*hrunic  |)yelitis  there  is  an 
excretion  of  large  quantities  of  urine  (Kelly). 

As  far  as  the  examination  of  the  urine  goes,  the  presence  of  pus  is  the  only 
constant  sign.  The  reaction  is  usually  acid,  but  may  be  alkaline.  The  caudate 
epithelial  cells,  formerly  regariiecl  as  of  important  diagnostic  value,  are  now 
known  to  be  simulated  by  cells  from  the  deeper  layers  of  the  epithelium  lining 
the  lower  urinarj^  tract.  In  a  case  of  simple  pyelitis  the  amount  of  albumin  in 
the  urine  corresponds  only  to  the  pus  contents.  If  the  aJhumin  is  increased 
it  l>espcaks  an  involvement  of  the  parenchyma  of  the  kidney — pyelonepliritis. 
Renal  casts  are  not  found  in  simple  pyelitis,  and  their  app(*arance  signifies  a 
pjelonephritis,  though  their  absence  does  not  necessarily  rule  out  a  nephritis 
extension. 

Leukocytosis  is  usually  present,  but  there  are  exceptions  to  the  rule.  As 
pus  in  the  urine  is  the  only  constant  sign,  the  final  diagnosis  of  pyelitis  must  lie 
made  with  the  cystoscopy  Tn  a  pronounced  case  the  diagnosis  can  be  made  by 
observing  cloudy  urine  spurting  from  the  urethral  orifir^e.  The  ureters  arc  then 
catheterized,  and  the  diagnosis  made  l)y  examination  of  the  two  specimens  of 
urine.  In  a  case  of  simple  pyelitis  the  functional  test  of  the  kidneys  shows  little 
or  no  diiTerence  between  the  two  sides.  If,  however,  the  kidney  itself  is  impli- 
cated, the  diseased  side  will  always  show  retarded  function. 

Postoperative  Pyelitis.^ — The  clinical  course  of  the  postoperative  pyelitis 
which  frequently  occurs  as  a  complication  dming  the  convalescence  from  gj^ne- 
cologic  operations  is  so  characteristic  that  it  deserves  si>ecial  mention.  It  ap- 
pears more  frequently  after  abdominal  operations  than  after  simple  plastic  or 
external  operations,  although  it  may  occur  after  the  latter.  It  is  rather  more 
common  in  women  who  have  borne  chiUh'en.    This  is  due  to  the  fact  that  pye- 
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litis  is  a  frequent  complication  in  the  puerperium  and,  as  has  been  stated,  a  paitient 
who  has  once  passed  through  an  attack  is  extremely  liable  to  a  later  recurrence 
either  from  another  childbirth  or  from  a  surgical  operation,  even  though  it  be 
years  after  the  initial  attack.  A  close  examination  of  the  histories  of  all  patdents 
who  develop  a  postoperative  pyelitis,  whether  they  have  borne  children  or  notf, 
will  reveal  a  surprisingly  large  percentage  of  previous  attacks. 

The  time  of  onset  of  pyeUtis  following  surgical  operation  seems  to  character- 
ize two  types  of  the  disease.  In  one  the  initial  symptoms  appear  within  two  or 
three  days  following  the  operation.  In  the  other  the  symptoms  are  not  evident 
for  one  or  two  or  even  three  weeks  after  operation.  It  has  been  a  matter  of 
personal  observation  that  when  the  disease  appears  late  the  symptoms  are  more 
severe  and  last  somewhat  longer  than  when  it  develops  early. 

As  a  rule,  postoperative  pyehtis  comes  unexpectedly  in  a  patient  who  is 
making  an  otherwise  satisfactory  convalescence.  The  onset  may  be  mild  or 
severe.  In  the  mild  form  the  first  evidence  is  a  burning  on  micturition  with  a 
moderate  rise  of  temperature  and  a  general  sense  of  malaise.  The  urine  shows 
an  increase  of  leukocytes.  The  symptoms  increase  for  a  few  days  and  then 
subside.  Even  in  the  mild  form  the  temperature  may  rise  to  103®  F.  If  the  attack 
is  early  the  time  of  surgical  convalescence  may  not  be  prolonged  and  the  patient 
may  be  little  inconvenienced.  Such  a  patient,  however,  is  more  susceptible  to 
another  attack  if  she  undergoes  a  surgical  operation  at  some  later  date.  There 
is  also  possibility  of  recurrence  during  the  convalescence. 

In  the  severer  forms  the  attack  may  be  acute  and  often  alarming.  There 
may  be  sudden  intense  pain  on  micturition.  The  temperature  runs  a  characteris- 
tically high  course  for  one  or  two  days,  frequently  reaching  104*^  and  105*^  F.  In 
these  cases  the  kidneys  usually  show  evident  signs  of  the  disease.  One  or  both 
kidneys  may  l:>e  paljmbly  enlarged,  tender,  and  painful.  Often  these  signs  appear 
first  in  one  kidney  and  then  in  the  other  as  the  first  subsides.  The  average 
course  in  the  severe  form  is  about  a  week,  though  pus  in  the  urine  persists  con- 
siderably longer.  Patients  are  subject  to  one  or  more  recurrences  with  inter- 
vals of  a  few  days  to  several  weeks. 

The  great  majority  of  postoperative  pyelitis  oases  get  well  without  leaving 
serious  injury  except  a  greater  susceptibility  to  the  disease. 

The  prognosis  of  pyelitis  is  variable.  A  simple  pyelitis  may  last  years  with- 
out encroaching  on  the  kidney,  but  it  may  extend  to  the  renal  parenchyma  and 
cause  pyelonephritis.  A  quiescent  pyelitis  is  very  apt  to  be  lighted  up  by  preg- 
nancy and  la]x>r  or  by  surgical,  especially  gynecologic,  operations. 

The  prognosis  of  unilateral  affections  is  better  than  that  of  bilateral  disease, 
in  which  uremic  conditions  may  ensue. 

The  treatment  of  acute  pj-elitis  consists  of  rest  in  bed,  hot  applications, 
abundant  ingestion  of  water,  and  uro tropin. 

The  treatment  of  chronic  p3'elitis  is  practically  the  same.     Cases  which 
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do  not  yield  to  general  medical  measures  can  often  be  cured  by  lavage  of  the 
renal  jx^lvis  with  solutions  of  silver  nitrate  (1  :  1000),  bichlorid  of  mercuiy 
(1  :  10,LKJO)^  and  formalin  (1  :  30U0)  (Kelly),  the  solutions  being  made  sooxe- 
what  stronger  as  the  treatment  progresses.  Vaccine  therapy  has  been  rerora- 
mended,  but  most  observen?  have  found  it  of  little  value. 

Surgical  procedures  for  the  relief  of  pyelitis  must  l>e  directed  toward  the 
removal  of  such  causative  conditions  as  pelvic  tumors  or  constriction  of  the 
ureters,  stones  of  the  renal  pelvis,  etc.  Surgical  operations  on  the  kidney  for 
simple  pyelitis  are  not  commonly  indicated.  Nephrotomy,  or  splitting  the 
kidney  and  leaving  it  open  for  drainage,  is  recoramendcd,  especially  by  Casper, 
but  it  is  not  an  operation  in  general  favor.  Nephre<*tomy  is  indicated  in  those 
cases  where  an  intractable  cystitis  is  maintained  by  a  pyehtis,  and  which  does 
not  yield  to  non-surgical  treatment. 

INFLAMMATION  OF  THE  COLON 

DIVERTICULITIS 

An  important  affection  of  the  laige  inteMine  which  the  pelvic  surgeon  must 
bear  in  mind  in  the  diagnosis  of  acute  abdominal  L-onditions,  antl  w!iii'h  he  must 
be  prepared  to  treat  when  unexpectedly  encountered,  is  diverticulitis  of  the 
colon. 

Diverticulitis  is  a  disease  the  clinical  and  surgical  significance  of  which  has 
been  only  quite  recently  recognized,  though  anatomic  knowledge  of  acquired 
intestinal  diverticula  has  existed  for  many  years, 

Sommering.  as  far  back  ixa  1794,  tJescriberl  a  ease-  ol  ac^juirtxl  divert icubi  of  tlu;  .small  intes- 
tine. In  1845  Gross  demoristmtwl  and  pictured  divertiinila  in  the  hiT^e  mU»stine.  The  mn- 
ditioD  wa«  also  i1e»crib&l  by  Klebs^  Ali1x*rt,  Schrodpr,  Sydney  Jones^  Astley  Cooi>er*  and 
others.  In  181>^j  HiMLsoman  found,  at  autopsy  of  a  man  of  eighty-five,  four  hun<lretl  diverticula 
oocarring  throughout  thi'  ent in- length  of  the  intc*stint^,  Thevse  historic  casefi  were  all  from 
autopsies  aod  wert*  regardwl  morely  as  anatomic  L'UrioHitiw?-  In  the  tranaliition  of  Noth- 
liagd'a  Encyclope<lia,  publishnJ  as  n'ct^ntly  :ls  11)04.  the  f^illowinp  statement  is  made:  "Ab  these 
lerioiis  (acquired  divertieula)  are  chiefly  of  anatomic  interest  and  have  ver>'  little  clinical 
significance,  only  a  few  general  remarks  will  be  ma*le  oo  tliLs  question," 

The  general  recoiinitiun  of  the  surjiifid  import itnct'  uf  tJie  Kubjeet  may  be  said  to  date  back 
only  a  few  years.  In  1906  Sarnpw>n  autl  (ra^i*rnier  pubhshed  their  ease  of  fibstruction  from 
diverticulitis  of  the  small  intc'^tine,  anrJ  chilled  attention  to  the  fact  that  acquircil  diverticula,  not 
only  occurred  more  froQuently  than  is  suppose*]  by  pjithologists,  but  that  they  are  the  unreeog- 
nized  etiologic  factor?  in  many  inflammatory  jirocesdcs  of  tht'  inttt^tine,  especially  lhc»^+e  tiecur- 
ring  in  the  region  of  the  sigmoid.  In  1907  W.  J,  Mayo  pabli:^hed  5  cases  of  diveriieulitis  of  the 
sigmoid  and  at  that  time  was  able  to  collect  only  IS  <ither  avjthentic  cases  from  the  literature. 
Since  then  surgeon^^  and  pathologists?  have  given  downer  attention  to  the  subject,  antl  tko  record 
of  cases  is  rapidly  incrciwing  both  in  the  operating  room  and  in  the  laboratory. 

Acquired  diverticula  are  to  be  distinguished  from  so-ealled  congenital  di- 
verticula, of  which  Meeker^  diverticulum  and  the  vermiform  appendix  are 
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the  most  familiar  examples.  It  was  formerly  supposed  that  the  acquired  variety 
results  from  an  actual  hernia  of  the  mucous  coat  through  the  fibers  of  the  mus- 
cles of  the  intestines,  and  the  term  "false  diverticula"  was  appUed  to  them  by 
Cruveilhier  and  Rokitansky,  to  distmguish  them  from  the  so-called  'true 
diverticula/'  the  name  applied  to  the  congenital  form  in  which  all  the  coats  of 
the  intestines  are  present.  It  has  since  been  learned,  however,  that  in  the  eariy 
stages  of  an  acquired  diverticulum  all  the  coats  are  present,  but  that,  as  it  de- 
velops, the  muscle-fibers  become  atrophied  by  pressure  and  disappear  partially 
or  completely.  The  terms  "true"  and  "false"  are,  therefore,  no  longer  to  be 
used  synonomously  with  "congenital"  and  "acquired." 

Acquired  diverticula  may  appear  at  any  point  in  the  entire  length  of  the 
intestines,  though  more  commonly  in  the  sigmoidal  region.  They  are  rarely  if 
ever  seen  in  the  rectum.  Their  occurrence  in  the  appendix  itself  has  been 
noted  by  Kelynak,  Ribbert,  Edel,  Fischer,  Mertens,  Kelly,  and  others.  The 
diverticula  are  practically  always  multiple,  and  range  in  number  from  two  or 
three  up  to  several  hundred.  In  size  they  rarely  occur  larger  than  a  hazel  nut, 
and  many  of  them  are  microscopic.  Frequently  they  are  difficult  to  find,  since 
externally  they  may  be  completely  hidden  in  masses  of  fat,  and  when  searched 
for  from  the  inner  side  of  the  bowel  their  openings  may  be  so  small  as  to  escape 
notice.  The  diverticula  are  at  first  semiglobular  in  shape,  but  as  they  become 
larger  and  more  distended  they  assume  a  more  elongated  form,  usually  with  a 
constricted  neck,  a  point  which  is  of  considerable  importance  in  the  matter  of 
later  pathologic  changes.  Most  of  the  diverticula  of  the  large  intestine  contain 
feces  which  are  retained  on  account  of  the  constricted  nature  of  the  neck.  The 
diverticula  of  the  small  intestine,  on  the  other  hand,  are,  for  the  most  part, 
empty,  due  partly  to  the  more  fluid  nature  of  the  intestinal  contents  and  partly 
to  the  fact  that  the  openings  are  less  apt  to  be  constricted.  In  the  small  intes- 
tine the  diverticula  are  almost  invariably  along  the  mesenteric  attachment, 
either  between  the  leaves  of  the  mesentery  or  just  to  one  side.  In  the  lai^ 
intestine  they  may  occur  anywhere,  but  more  commonly  they  appear  on  some 
part  of  the  free  border.  They  are  very  apt  to  protrude  into  the  appendices 
epiploic®,  and  this  is  their  commonest  situation  in  the  large  intestine.  Those 
which  enter  the  epiploic  appendages  are  characterized  more  than  any  others  by 
having  constricted  openings.  The  walls  of  most  of  the  more  advanced  speci- 
mens contain  only  the  mucous  membrane  and  serous  coat.  Some  of  the  diver- 
ticula in  the  same  specimen  of  gut  may  contain  all  the  coats  in  their  walls;  others 
may  l)e  covered  with  only  the  longitudinal  layers  of  muscle-fibers,  while  others 
may  have  only  the  mucous  and  serous  coats. 

The  etiology  of  these  lesions  has  never  been  satisfactorily  elucidated.  It 
seems  fairly  evident,  though  not  incontcstably  proved,  that  the  fully  developed 
condition  is  acquired  and  not  congenital,  from  the  fact  that  it  has  never  been 
discovered  in  a  child,  and  that  it  occurs  in  the  great  majority  of  cases  after  the 
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age  of  fifty.  Most  of  the  cases  appear  in  individuals  who  have  passed  midcJIe 
age  and  who  have  a  tendency  to  otjcsity-  In  a  considerable  percentage  of  the 
cases  constiputiuo  is  an  asstieiated  symptom.  Anatomie  study  of  the  diver- 
ticula shows  that  they  take  place  either  at  the  point  of  entrance  into  the  gut  of 
blood-vessels  or,  more  commonly^  at  the  pomt  of  attachment  of  an  appendix 
epiploica,  both  l:>eing  sites  of  lessened  resistance. 

The  early  investigators  differed  as  to  whether  diverticula  were  formed  by 
traction  from  without  or  by  pulsion  from  within.  Certain  forms  of  diverticula 
are  caused  obviously  by  the  tractii>n  of  tumors  or  adhesions.  It  is  conceivable 
that  the  diveiticula  of  the  small  intestine  may  })e  caused  by  traction.  The 
tremendous  tractile  force  which  the  mesentery  of  the  small  int-estine  exerts  on 
the  gut  during  great  distention  is  sufficiently  familiar  to  surgeons.  The  diver- 
ticula in  the  free  border  in  the  large  gut,  on  the  other  hand,  can  be  formed  in  no 
other  way  than  by  pulsion.  Apparently  the  amount  of  pulsion  necessary  to 
produce  diveritula  does  not  need  to  be  extraordinar>'.  Given  the  predisposing 
factor  of  innate  local  muscular  defi(*iency,  the  ordinary  pulsion  that  normally 
exists  in  the  bowel  is  sufficient  to  bring  about  the  result.  An  analogous  instance 
is  the  gradual  development  of  femoral  or  inguinal  hernias  in  individuals  who 
have  never  been  subjected  to  strains^  and  who,  on  account  of  an  inborn  local 
tissue  deficiency,  are  subject  to  the  formation  of  hc^mias  from  ordinary  intra- 
abdominal pressure. 

A  sufficient  number  of  cases  has  been  collerted  from  the  operating-room 
and  from  the  pathologic  laboratory  to  show  evidence  that  prol>a!ily  most  people 
having  diverticula  suffer  no  harm  from  them.  Diverticula  of  the  small  int<?s- 
tine  appear  to  be  almost  without  danger.  In  nearly  all  cases  where  symptoms 
have  arisen  the  diverticula  have  been  situated  in  the  large  intestine  and  usually 
in  the  region  of  the  sigmoid.  The  reason  for  this  is  that  the  diverticula  of  the 
small  intestine,  unlike  those  of  the  large  intestine,  do  not  harbor  feces. 

The  mode  of  infection  of  diverticula  is  similar  to  that  of  appendicitis.  The 
diverticulum,  at  first  microscopic,  hw^comes  gratlually  pushed  out  into  a  pouch 
with  a  constricted  oix^ning.  This  pouch  becomes  a  receptacle  for  feces  which 
are  not  evacuated  on  account  of  the  constriction.  The  fecal  contents,  decom- 
posing and  hardened,  l:>ecorae  a  nidus  for  various  bacterial  flora,  and  the  con- 
cretion thus  formed,  irritating  and  ulcerating  the  mucous  lining  of  the  diver- 
ticulum, spreads  infection  by  the  lymphatics  to  the  neighboring  wall  of  the  gut 
and  to  the  peritoneum,  or  else  actually  perforates  the  wall  of  the  diverticulum 
and  causes  a  local  al>scess.  Such  an  abscess  may  develop  into  a  general  peri- 
tonitis, or  it  may  adhere  to  some  hollow  organ,  more  often  the  bladder,  tmd 
discharge  into  it  and  cause  a  fistula;  or  the  abscess  mass  may  absorb  spon- 
taneously. Heine  has  collected  8  cases  of  enterovesical  fistulte  which  were 
proved  to  result  from  the  adhesion  of  a  suppurating  diverticulitis  to  the  bladder. 
Numerous  other  cases  have  been  reported  since.      Undoubtedly  many  of  the 
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cases  of  gas  and  feces  in  the  bladder  have  a  similar  origin.  Hochenegge  and 
Griffin  have  described  cases  where  carcinomata  have  developed  from  diverticula. 

The  S3rmptoms  of  acute  diverticulitis  are  pain  in  the  left  side,  with  the  formar 
tion  of  an  inflammatory  mass  which  can  sometimes  be  felt  through  the  Irft 
flank,  often  in  the  left  pehos,  by  vaginal  examination. 

Diverticulitis  is  of  special  interest  to  the  gynecologist  on  account  of  the 
location  of  the  inflammatory  process  in  or  near  the  left  pelvis.  When  the  dis- 
ease occurs  low  down  in  the  bowel  the  symptoms  and  objective  findings  from 
bimanual  examination  may  simulate  closely  a  pelvic  abscess  of  tubal  or  ovarian 
origin.  If  the  disease  is  located  higher  up  in  the  flank  it  may  be  confounded 
with  a  left-sided  appendicitis,  or  with  certain  other  inflammatory  processes  of 
the  sigmoid,  or  with  cancer.  The  diagnosis  is  important,  for  diverticulitis  is  as 
dangerous  as  acute  appendicitis,  and  requires  prompt  surgical  interference. 

The  treatment  should  always  be  surgical,  and  is  complicated  by  the  fact  that 
the  diverticula  are  practically  always  multiple,  though  the  inflammatory  process 
may  be  confined  to  only  one  or  two  of  the  punches.  In  very  severe  cases  the 
process  may  be  so  extensive  that  nothing  more  can  be  done  than  to  open  and 
drain  the  abscess,  from  which  a  persistent  fecal  fistula  nearly  always  results. 
When  possible,  the  best  treatment  is  to  resect  the  bowel  and  to  reunite  the 
canal,  either  by  a  lateral  or  end-to-end  anastomosis.  Sometimes  the  diverticula 
are  so  grouped  that  they  may  all  be  included  in  the  resected  segment  of  bowel. 
Frequently,  however,  diverticula  must  be  left  behind,  which  may  possibly  be- 
come inflamed  at  some  later  date  and  cause  a  repetition  of  the  acute  conditions. 
The  author  has  had  one  such  case. 


ISCHIORECTAL  ABSCESS 

Ischiorectal  abscess  is  an  acute  suppurative  process  located  in  the  peri- 
rectal tissue  al)out  the  lower  end  of  the  rectum  and  anus.  Patients  with 
pulmonary  tuberculosis,  and  those  who  have  had  gonorrhea  of  the  external 
genitals,  are  prone  to  this  affection,  though  it  often  appears  in  individuals 
otherwise  sound.  The  course  of  the  disease  is  characterized  by  preliminary 
malaise  and  discomfort  on  defecation,  followed  by  a  chill,  rather  high  fever, 
and  groat  local  pain  and  tenderness.  A  characteristic  bulging  tumor  can  be 
seen  situated  usually  at  one  side  of  the  anus  and  occup>'ing  the  ischiorectal 
space.  The  abscess  may  break  spontaneously  and  gradually  subside,  or,  if  not 
incised  and  drained,  it  may  spread  through  the  cellular  and  fat  tissue  in  the 
ischiorectal  fossa,  and  even  extend  to  the  opposite  side.  Such  an  abscess,  if 
neglected,  may  cause  the  death  of  the  patient  bj-  general  sepsis.  On  account  of 
the  tendency  of  these  infections  to  extend  upward  through  the  cellular  and  fat 
tissues,  treatment  should  consist  in  early  free  incision  and  drainage. 

Ischiorectal  abscesses  are  especially  apt  to  result  in  fistulas. 
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FISTULA  m  ANO 

Anal  fistulas  may  be  the  outcotne  of  previous  ischiol-ectal  or  perirectal 
abscesses.  The  origin  is  commonly  from  au  infected  hemorrhoid.  Neglected 
abscesses  and  thorn  that  rupture  spon- 
taneously are  usually  f«.>lli)wed  by  a  per- 
manent fistula,  and  even  those  that  re- 
feive  early  surgical  treatment  are  apt 
to  suffer  the  same  fate. 

The  fistulous  openinj^  may  assume 
one  of  several  dilTereDt  forms,  according 
to  the  position  of  its  outlet. 

The  fistula  is  said  to  tx»  complete 
when  it  opens  both  inward  toward  the 
bowel  and  outward  on  the  skin;  it  is 
said  to  Ix*  incomplete  where  there  is  only 
one  opening,  and  this  opening  may  lead 
either  inward  or  outward,  the  other  end 
of  the  fistula  being  blind.  The  outer 
opening  is  usually  within  one  or  two 
inches  of  the  anus,  but  it  may  be  further 
away,  sometimes  even  appearinp;  at  or 
inside  the  perineal  outlet.  The  inside 
opening  is  in  most  cases  just  within  the 
anal  margin  between  the  up|K?r  and 
lower  borders  of  the  spliincter  muselc. 
It  may^  however,  l3e  situated  above  the 
upper  border  of  the  muscle  and  com- 
municate direetly  with  the  lumen  of  the 
IxjweL  There  may  be  a  single  internal 
opening  which  leads  by  communicating 
channels  to  several  outlet-s  on  the  skin. 
In  the  .severe  forms,  especially  tktsc 
due  to  tuberculosis,  tlie  tissue  may  be 
greatly  undermined  with  numerous  openings  lined  with  gray  sluggish  granuhi- 
tions,  the  surrounding  skin  being  of  a  deep  purple,  unhealthy  appearance. 
Usually  the  simple  fistulte  show  externally  only  a  small  red  papule  situated 
near  the  anus  and  containing  a  minute  opening  through  which  a  fine  probe  can 
be  passed  {Fig.  66),  The  internal  opening  may  be  microscopic,  and  is  in  most 
cases  situated  between  the  internal  and  external  spliincter. 

Anal  fistula?  are  extremely  persistent  and  do  not  often  heal  spontaneously. 
Under  ordinary'  circumstances  they  do  not  give  nmfh  pain,  but  keep  the  patient 
in  a  state  of  annoyance  on  account  of  the  continued  alight  purulent  discharge. 


Flu.  fi(l  — FlBTULA  IN  A  NO. 

The  opening   of   the    fiatuloufl    tract   usually 
appears  as  a  small  i>imple  near  the  anu«. 
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In  many  cases  the  external  opening  closes  more  or  less  periodically  and  causes 
a  recurrence  of  the  ischiorectal  abscess. 

The  treatment  of  fistula  in  ano  is,  as  a  rule,  surgical,  though  some  cases 
are  so  extensive  as  to  be  practicably  inoperable.  The  use  of  pastes  and  wax' 
preparations  is  not  recommended  except  as  a  last  resort,  where  surgery  has 
failed. 

Surgical  procedures  are  usually  represented  by  one  of  two  methods,  one  by 
which  the  fistulous  tract  is  laid  open  and  allowed  to  heal  by  granulation,  and  the 
other  by  which  the  tract  is  entirely  extirpated  by  careful  dissection.  These 
methods  are  described  on  page  824. 

Dissection  of  the  fistula  is  recommended,  as  it  is  usually  followed  by  a 
shorter  convalescence,  and  because  it  involves  less  danger  to  the  sphincter 
muscle.  The  first  method  of  open  incision  usually  necessitates  cutting  a  por- 
tion of  the  sphincter  muscle.  If  the  internal  opening  Hes  between  the  upper  and 
lower  border  of  the  sphincter,  no  harm  is  ordinarily  done  by  dividing  the  lower 
external  half,  especially  if  the  incision  be  made  in  a  radial  direction.  If,  how- 
ever, the  internal  opening  is  situated  above  the  internal  border  of  the  sphincter, 
division  of  the  muscle  may  result  in  permanent  fecal  incontinence,  and  may 
necessitate  a  later  plastic  operation  for  repair.  By  the  dissection  method  it  is 
usually  necessary  to  do  only  slight  damage  to  the  fibers  of  the  sphincter  muscle, 
and  whatever  damage  is  done  in  the  removal  of  the  fistulous  tract  can  readily 
be  repaired  by  subcutaneous  suture  at  the  time  of  operation. 

A  third  method  is  one  devised  by  Elting,  who  removes  the  lower  end  of  the 
bowel  containing  the  fistulous  opening  in  the  manner  of  a  Whitehead  opera- 
tion for  hemorrhoids  (see  page  819).  If  the  opening  is  below  the  internal 
sphincter  and  near  the  external  orifice  this  method  is  probably  superior  to  those 
mentioned.  If,  however,  the  opening  is  situated  high,  the  dissection  method 
is  preferable. 

FISSURE   IN  ANO 

Anal  fissures  originate  as  small  cracks  in  the  surface  tissue  lining  the  folds 
of  the  anal  margins.  These  cracks  are  usually  made  by  the  passage  of  hard, 
constipated  fecal  matter,  which  produces  the  lesion  either  by  scratching  the 
membrane  or  by  overstretching  the  anus.  Fissures  made  in  this  way  usually 
heal  spontaneously,  but  occasionally  they  become  the  seats  of  chronic  ulcers 
which  persist  for  months  or  j^ears.  The  cause  of  the  persistence  of  these  ulcers 
is  not  definitely  known,  but  it  is  thought  that  it  may  be  due  to  the  fact  that  the 
base  of  the  ulcer  becomes  involved  in  the  fibers  of  the  sphincter  muscle  and  is 
thus  prevented  from  proper  healing. 

The  fissure  bleeds  easily  and  causes  exquisite  pain  on  defecation.  For 
this  reason  the  patient  shrinks  from  having  bowel  movements  and  falls  into  a 
condition  of  chronic  constipation,  which,  in  turn,  serves  to  aggravate  the  disease. 
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Long-contmued  suffering  from  anal  fissure  may  result  in  serious  depletion 
of  the  patient's  general  ht^alth. 

The  treatment  of  fissure  is  l>et?t  carried  out  under  full  anesthesia,  when  one 
of  two  methods  can  he  used^that  of  stretching  the  spliincter  or  that  of  excis- 
ion. By  the  first  method  the  fissure  is  forcibly  and  deeply  opened,  so  that  it 
is  practically  converted  into  a  fresh  wound,  while  theoretically  (and  possibly 
practically)  the  fibers  of  the  sphincter  muscle  are  rendered  temporarily  less 
active,  so  that  the  fissure  is  given  an  opix)rtunity  t/O  heal. 

A  better  and  more  wurKit-al  procedure  is  to  make  a  clean  dissection  of  the 
fijssure,  approximating  the  wound  edges  carefully  with  fine  catgut. 

It  is  possible  to  cure  a  fissure  by  patient  office  treatment.  This  consists 
in  first  cocainizing  the  fissure  and  t!ien  applying  to  the  ulcer  silver  nitrate, 
either  in  solution  or  in  iicncil  fonn.  The  treatment  shoukl  be  repeated  several 
times  each  week. 

It  is  not  always  easy  to  expose  an  anal  fissure  to  view.  If  such  difl5eulty  is 
encountered,  the  lM\st  method  of  examinati<}n  is  to  put  the  patient  in  Sims' 
position.  The  forefinger  inserted  in  the  vagina  can  then  easily  evert  the  anal 
eaoal.  If  apph cations  are  to  be  made  to  the  ulcer  it  is  advantageous  to 
place  the  patient  in  the  right  Sims'  position,  as  in  this  way  the  left  forefinger 
can  be  used  to  evert  the  anus,  leaving  the  right  hand  free  for  making  the  neces- 
sary manipulations. 

INFLAMMATORY  STRICTURE   OF   THE   RECTUM 

One  of  the  most  important  inflammatory  conditions  of  the  rectum  seen  in 
g\Tiecologic  climes  is  stricture.  The  lumen  of  the  rectum  may  \ye  constricted 
in  a  nundx*r  of  ways,  such  as  by  pressure  from  large  impactetl  tumors  of  the 
pelvis,  or  from  relropc^ritoneal  growths,  or  from  polyps  and  malignant  growths 
of  the  rectal  tissue  itself.  Extensive  parametrial  infections  may  in  rare  in- 
stances obstruct  the  Ixnvel.  The  term  stridtire  of  the  recitim  is,  however,  com- 
monly used  to  designate  a  sptH'ial  condition  of  fibrous,  cicatricial  stenosis  of 
the  lumen,  usually  occurring  within  2|  to  3  inches  from  the  anal  outlet.  The 
stricture  may  be  annular  in  form,  occupying  only  a  short  segment  of  the  bowel 
wall^  or  it  may  be  tubular,  and  extend  for  a  considerable  distance  toward  the 
sigmoid. 

The  etiology  of  the  disease  is  somewhat  obscure.  It  was  formerly  sup- 
ptised  that  the  majority  of  these  strictures  were  the  result  of  tertiar}^  sA^phihtic 
changes.  Modern  tliagnostic  methods  have  shown  that  many  of  these  pa- 
tients do  have  syphilis,  though  not  all  of  them.  There  is  evidence  that  some 
of  the  cases  are  the  result  of  the  annular  form  of  intestinal  tuberculosis,  such  as 
occurs  elsewhere  in  the  intestinal  tract.  Some  observers  are  of  the  opinion  that 
gonorrheal  proctitis  with  ulceration  and  subsequent  cicatricial  healing  is  iiu- 
portant  in  the  causation.     Other  writers  practically  rule  out  gonorrhea  as  a 
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factor  in  the  disease.  Vulvovaginal  abscesses  are  said  to  open  an  avenue  of 
infection  to  the  perirectal  tissue  and  prepare  the  way  for  chronic  JTiflamniation. 
L3mch  calls  attention  to  the  occurrence  of  cicatricial  stenoses  following  pelvio 
operations,  especiaUy  vaginal  hjrsterectomies  and  end-to-aid  anastomofleB  of 
the  rectum,  and  assigns  the  result  to  interference  with  the  drculation  of  the 
rectal  waU.  It  is  probable  that  severe  rectal  ulceration  and  infection  of  the  peii- 
rectal  tissue  from  almost  any  cause,  occurring  in  the  lower  part  of  the  rectum^ 
is  capable  of  producing  a  stricture.  In  our  own  series  of  cases  sjrpliilis  Beems 
to  have  been  the  leading  cause,  though  only  in  a  few  cases  has  it  been  poesiUe 
to  make  a  definite  diagnosis. 

Rectal  stricture  develops  very  slowly,  patients  becoming  aware  of  trouble 
by  graduaUy  increasing  difficulty  in  evacuating  the  bowel.  Frequent  painful 
defecations  evoke  small  masses  of  thin  ribbon-like  stools  without  giving  the 
patient  the  sensation  of  having  emptied  the  rectmn.  Mucus  and  not  infre- 
quently blood  are  passed.  On  rectal  examination  the  stricture  is  usually  found 
within  easy  reach  of  the  finger.  As  patients  do  not  seek  advice  until  symptams 
of  occlusion  ensue,  the  opening  of  the  stricture  is  always  found  very  amally 
scarcely  admitting  the  tip  of  the  finger.  The  rectal  wall  is  densely  fibrous  and 
there  is  to  be  felt  a  firm  infiltration  in  the  pararectal  tissue.  The  cicatrix  about 
the  opening  is  slightly  elastic,  and  in  the  annular  type  can  sometimes  be  stretched 
sufficiently  to  allow  the  finger  to  slip  through.  In  passing  the  finger  through,  one 
receives  the  impression  that  the  tissue  would  easily  rupture  on  forcible  pressure. 
This  is  entirely  true,  for  even  a  gentle  attempt  at  dilatation  is  occasionally  f<d- 
lowed  by  a  smart  hemorrhage.  The  tubular  t3rpe  of  stricture  is  firmer  and  less 
dilatable  than  the  annular. 

Some  of  the  strictures  occur  higher  up  in  the  rectum  or  in  the  lower  sigmoid 
region,  but  they  are  much  less  common  than  those  that  form  near  the  anus. 
Many  strictures,  especially  those  of  the  syphilitic  type,  exhibit  about  the  anus 
numerous  irregular  tabs  of  skin,  with  fissures  and  rents,  commonly  called 
rhagades.  They  are  not  pathognomonic  of  stricture,  though  they  probably  are, 
for  the  most  part,  significant  of  syphilis.  The  diagnosis  of  inflammatory  stric- 
ture is  usually  a  simple  matter,  but  it  may  be  very  difficult  to  distinguish  it 
from  cancer  or  sarcoma.  Stricture,  as  a  rule,  is  attended  with  little  loss  of 
weight  or  impairment  of  health,  and  the  symptoms  are  usually  of  long  duration, 
in  contradistinction  to  malignant  disease,  in  which  there  is  a  comparatively  short 
history  of  local  trouble,  together  with  noticeable  cachexia  and  wasting.  The 
presence  of  blood  and  pus  in  the  stooLs  is  characteristic  of  both  diseases.  In 
stricture  the  occluding  mass  is  smoother,  more  fibrous,  slightly  elastic,  and 
rather  evenly  distributed  aroimd  the  rectum.  In  malignant  disease,  especially 
cancer,  the  mass  is  irregular  and  nodular,  and  apt  to  be  more  localized  on  one 
side,  though  this  is  not  always  the  case.  In  doubtful  cases  a  Wassermann  test 
should  be  made.  If  it  is  positive,  the  balance  of  evidence  is  in  favor  of  stric- 
ture, yet  this  is  not  entirely  reliable,  as  was  seen  in  one  of  our  cases,  in  which  a 
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positive  Wassermann  was  found  in  a  patient  who  was  discovered  at  autopsy  to 
have  rectal  cancer. 

Sometimes  a  positive  diagnosis  can  be  made  readily  by  removing  a  piece  of 
tissue  for  microscopic  examination  when  there  is  exuberant  tissue  in  the  rectal 
canal.  Often,  however,  tissue  of  diagnostic  value  is  not  easily  accessible,  and 
in  order  to  secure  a  proper  specimen  it  is  necessary  to  cut  through  the  mucous 
menibrane  deep  into  the  offending  mass.  Such  a  procedure  is  not  always  ad- 
visable, but,  if  cancer  is  suspected  and  the  mass  is  operable,  the  most  radical 
measures  for  securing  an  immediate  diagnosis  are  justifiable.  Inflammatory 
stricture  is  sometimes  confused  with  intussusception  of  the  sigmoid. 

The  treatment  of  inflanmiatory  stricture  is  either  mechanical  or  surgical, 
for,  even  if  the  disease  is  proved  to  be  syphilitic  in  origin,  specific  treatment  is 
of  no  local  value. 

The  simplest  treatment,  and  one  that  may  be  employed  in  the  great  majority 
of  cases,  is  gradual  dilatation.  In  the  annular  type,  situated  very  low,  occasional 
repeated  stretching  with  the  finger  gives  complete  relief.  If  the  cicatrix  is  very 
dense  or  tubular,  or  situated  beyond  the  reach  of  the  finger,  it  is  necessary  to  use 
graduated  rectal  bougies.  These  require  skilful  care,  partly  on  account  of  the 
danger  of  hemorrhage  in  stretching  the  tissue,  and  partly  because  of  the  ease 
with  which  one  of  these  instruments  may  be  forced  through  the  rectal  wall  into 
the  peritoneal  cavity,  from  a  blind  pouch  below  the  stricture.  It  is  best,  there- 
fore, to  use  the  instrument  through  a  proctoscope  unless  the  stricture  is  very 
low. 

Surgical  measures  for  the  relief  of  stricture  are  various.  The  simplest  and 
safest  method  for  the  narrow  constriction  is  the  use  of  Lynches  thyrotome,  by 
which  the  constricting  tissue  is  first  seared  by  a  special  apparatus  and  then 
divided.  Much  more  radical  and  dangerous  is  the  posterior  proctotomy,  by 
which  the  posterior  rectal  wall,  including  both  sphincters,  is  boldly  divided, 
packed,  and  allowed  to  granulate. 

In  complete  obstruction  a  colostomy  may  always  be  resorted  to  with  perfect 
safety  to  the  patient.  Occasionally  it  is  advisable  to  perform  a  radical  opera- 
tion, in  which  case  the  surgical  procedure  is  the  same  as  that  for  cancer  of  the 
rectum. 

It  should  be  repeated  that,  in  the  great  majority  of  instances,  gradual  dila- 
tation is  all  that  is  necessary,  and  that  the  dangerous  surgical  measures  are  to 
be  adopted  only  as  a  last  resort. 


New  Growths 
tumors  of  the  vulva 


FIBROMA  AND   FIBROMYOMA 

True  fibromata  of  the  vulva  are  comparatively  rare  tumorsj  occurring  almost 
exclut?ively  in  the  laliia  majora.  They  do  not  often  reach  a  .'^ize  pjcateF  than  that 
of  a  hen's  egg,  but  tumors  of  large  dimensions  have  been  reported.     They  have 


FJO.  67* — FtB«0«A  OF  THB  VULVA, 

Low  power.     On  the  surface  is  a  thin  lay»*r  uf  stralified  squumuiis  cpitholium  i^howing  smzdli^ 
fjoorly  developed  papillai*      The  Btroma  cousislii    of   fibroua    tititfue  iiifiltruU'd  with  fimall  round 

their  origin  in  the  connective  tissue  of  the  greater  lips,  and  are  usually  hard 
discrete  tumors  that  can  readily  be  shelled  out.  Some  of  them  sink  down  by 
their  weight,  drawing  the  skin  out  in  the  form  of  a  pediclci  the  consistency  of 
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the  tumor  beooming  softer  and  more  flaccid.     This  type  is  termed  ''fibroma 
mollascum  pendulum/' 

In  iiomo  of  tlie  tumors  can  be  found  smooth  niuscle-fibor^j  while  in  others 
are  seen  small  glandular  or  cystic  openings  that  have  the  appearance  of  adeno- 
myomatous  tissue,  A  slender  stalk  is  sometimes  found  connecting  the  tumor 
%vith  the  inguinal  canaL  This  connection,  taken  with  the  histologic  appearance 
uf  the  tumors  J  suggests  that  the  myomatous  and  ad  en  o  myomatous  tumors  are 
probably  derived  from  the  round  ligalnent,  the  tumors  of  which  they  closely 
resemble. 

The  ^rmptoms  of  fibromata  of  the  vulva  depend  on  the  size  and  position  of 
the  tumor,  and  consist  chiefly  of  discomfort  on  walking,  interference  with  coitus, 
and  a  sense  of  dragging  and  weight  if  the  growth  is  large  or  pendulous.  They  are 
apt  to  undergo  marked  swelling,  with  increase  of  s^Tnptoms  before  and  during 
menstruation. 

The  diagnosis  is  usually  simple,  though  there  may  l>e  some  confusion  in 
differentiating  the  condition  from  labial  hernia,  liiK>mav  or  cyst  of  Bartholin's 
gland.     Th(^  fibromata  ma>'  undergo  sarcomatous  change. 

The  treatment  of  fibromata  of  the  vulva  is  surgical  removal-  They  are  easily 
shelled  out  as  a  rule.  The  penchilous  form  of  tumor  may  often  tie  removed  by 
simple  amputation  of  the  skin  pedicle.  Operation  is  always  indicated,  even 
when  the  tumor  is  giving  no  symptoms,  on  account  of  th(*  possiljility  of  sarco- 
matous degeneration. 

LIPOMA 

Fatty  tumors  of  the  vulva  are  rare.  They  appear  either  in  the  labia  raajora 
or  in  the  morLS  veneris.  They  are  composed  of  fat  in  which  is  mingled  a  small 
amount  of  fibrous  tissue.  Occasionally  myxomatous  tissue  is  found,  in  which 
case  the  growth  should  lie  characterized  as  a  mixed  tumor. 

It  is  said  that  the  lipomata  increase  during  pregnancy  and  diminish  during 
the  puerperiiun.     They  also  swell  during  menstruation. 

The  consistency  of  lipomata  of  the  labium  is  soft  and  almost  fluctuant,  so 
that  it  is  sometime.s  with  difficulty  differentiated  from  a  cyst. 

The  treatment  is  surgical  removal. 

A  rarp  tumor  uf  the  vulva  h  ralleti  "udeDomahiclratlfnfMdf^  vulvip";  the  tumor  w  hpiiignanc] 
ab»>ws  a  grow^th  of  Rianthiliir  tiibt's  lying  vltaw.  toRfther  with  slight  connective-tissue  stroma. 
The  glands  are  linerl  with  r»*gular  cyUndric  epitholinm.  The  structure  shows  the  histologic 
charactc'riKl ics  r^f  the  sweat-glands;  hence  th<'  Uitmr  {Htern). 

CARCmOMA  OF  VULVA 

Cancer  of  the  vulva  is  comparatively  uncommon,  and  does  not  usually  appear 
until  after  middle  life.  It  takes  \t^  origin  chiefly  from  the  urethral  orifice^  from  the 
<ditoris,  and  from  the  sulcus  t>etween  the  greater  and  lesser  lips,  rarely  from 
Bartholkr  s  glands.     In  advanced  cases  the  origin  cannot  usually  be  distinguished. 
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The  great  maiority  of  cancers  of  the  vulva  are  of  the  squamous  epithelial 
type,  hut  growths  from  Barthulin't^  glands  are  adenocarcinomatous,  while  a 
rare  form  of  melanotic  carcinoma  has  been  tle.scrilx^l.  It  is  possible  for  cancer 
of  the  uterus  to  become  secondarily  implanted  on  the  \^ulva,  in  which  case  the 
growth  has  the  histologic  structure  of  the  primary  tumor.     As  a  rule,  the  growth 


Fig.  68,— Early  Caxcgr  of  the  VtLVA,  with  Infiltuatios  of  the  Tibsubb  at  thk  Posterior 
CoMMiaauBE  AN*D  Begikntno  Ulceration. 


appears  on  one  side,  and  is  at  first  irregular  and  norlular,  without  ulceration,  and 
is  surrounded  by  a  more  or  less  kraurotic  tissu<\  from  whicli  it  seems  to  spring. 

On  account  of  the  rich  lymphatic  circulation  of  the  vuh*ap  cancer  in  this 
location  is  extremely  malignant,  and  metastasizes  early  to  the  Inguinal  lymph- 
glands,  and  thence  to  the  glands  of  the  iliac  system. 

The  diseast^  in  the  early  stages  is  not  painful,  and  does  not  at  this  time  often 
come  to  the  notice  of  the  physician,  symptoms  ensuing  when  the  tumor  bec^omes 
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ulcerated  or  when  the  inguinal  glands  become  infected.  LocaUy  the  disease 
gives  rise  to  itching  and  iiurniii^  and  a  hloudy  foul  secretion  bathing  the  external 
parts.  The  invoixeitient  of  the  inguinal  glands  may  be  very  extensive  and 
exceed  in  severity  thi>  processes  of  the  primary  growth.  The  pain  in  the  later 
stages  of  the  disease  is  excruciating,  enhanced  as  it  often  is  by  thrombotic  ex- 
tension int^  the  vein??  of  the  leg. 
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I'lG.  t>*J. — EpiTHKl.irjVfA   tJFTHE   VlI.VA, 

High  ijower*  This  section  shows  th*^  surf  are  ppifhHiuin,  whi^h  is  not  ulcerated  ^  and  the  finpcr- 
like  proifciiou.-*  of  the  growth  t'Xtendint;  into  thc^  dfejuT  ptirts  oi  the/  «tr<nnu  of  the  vulvu,  Thfrt-  is 
no  baserm'nt-nienihrane  hotwef^n  (ht^  ri'ltis  of  the  growth  nnd  thoso  of  thf  ^irtnim.  Tin*  curcinoiiia 
cvXli  are  irregular  in  ^hape  and  vary  in  i^\r.t\     Very  ftnv  initrnlie  figures  are  sceu  in  this  section. 


The  diagnosis  of  cancer  of  the  vulva  is  not  always  easy  to  make  by  inspec- 
tion. In  the  early  nodular  stage,  witti  beginning  ulceration,  it  may  closely 
resemble  a  primary  syphilitic  lesion,  while  in  tlie  later  ulcerative  stages  it  may 
be  imix)ssible  to  distinguish  it  from  esthiomene.  The  latter  diagnosis  is  especi- 
ally difficult,  for  cancer  of  one  side  of  the  vulva  is  often  in  time  communicated 
to  the  other  side  by  contact  infection,  so  that  sj'mmetric  ulcerations  exacth' 
simulating  esthiomene  are  frequently  seen.     Elephantiasis,  tuberculosis,  and 
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even  condylomata  acuminata  are  sometimes  mistaken  for  cancer.  In  all  cases 
whnre  there  is  the  sli|j;htest  doubt  of  the  diagnosis  a  specimen  should  be  removed 
from  the  growth  for  microseopic  exaraination. 

The  treatment  of  cancer  of  the  vulva  i»  immediate  and  radical  operation  if 
the  case  when  seen  is  operal)le.  The  oix^ration  consists  in  an  extensive  vulvec- 
tomy and  dissection  of  the  inguinal  lymph-glands  of  both  sides.  Most  of  these 
cases  come  to  operation  late,  and  on  accomit  of  the  tendency  to  early  metastases 
the  prognosis  is,  consequently,  unfavorable  as  a  rule.  If  the  case  is  inoperable  the 
best  hope  of  relief  is  from  radium. 

The  most  VflJimble  recent  work  on  the  subject  of  eanetr  of  the  vulva  is  that  embodied  in  a 
report  by  Taii^ig  of  15  aises  iiersonally  obiservetl.  The  fol  lowing  iire  the  eouclmiions  reached 
bj'  Taussig: 

Cancer  of  the  vulva  is  very  definitely  a  diaejise  of  old  age,  the  majority  of  cases  occurring 
after  the  age  of  sixty.    Tin-  {picstjon  of  at;t'  ilt^iKi^il-^,  iHmtvtr,  un  the  etiologic  factors  in  the 
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Pta.  70. — ExTENsiVB  Cancbr  of  th*  Vulva  Originating  in  Condylomata  Acltunata  (Amta 

Tauosig}. 

case  and  under  certain  conditions  the  disease  may  appear  in  young  women.  Taussig's  observa- 
tiona  rei^arding  the  etiolog>^  are  pjspecially  valuable.  Thus  in  his  series  of  cases  he  found  defi- 
nite pTiH)\  that  the  canreroiis  growth  may  originate  from  the  following  conditions:  trauma, 
HyphiliB,  condylomata  acuminata,  krauro.sis,  leukoplakia,  and  Paget 'k  disease.  The  mowt  ct>m- 
mon  pre«iisposing  cau*i<*  is  found  in  the  atroiihic  kraiu-otic  procc3#ic«  that  chaxactejisw?  the  vulva 
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in  old  age.  Hpnce  the  j^rf^afxr  incidence  of  the  disease  at  that  time.  On  the  other  hand,  it 
may  develop  from  sj^hihs  or  condylomata  acuminata,  so  that  it  may  appear  early.  Taussig's 
youngest  cases  were  twenty-seven  and  thirty-three.  The  disease  is  imusually  malignant 
when  it  occurs  in  yoimi^r  women. 

Taueeig  suggei?ti*  tlmt  the  cessation  of  the  ovarian  secretion  after  the  menopauiae  may  be  a 
predispofiing  element  in  the  development  uf  vulvar  cancer^  for  in  two  of  his  comparatively 
young  cases  (L  e.,  under  forty-five)  a  jmn'iouK  ojic^ration  involving  the  removaJ  of  the  ovaries 
had  been  performed. 

Previous  pregnancies  are  not  a  factor  in  the  etiology,  for  the  diaease  appearB  with  about 
equal  frequency  in  those  who  have  not  borne  children. 


Fig  71.— Canceii  of  Cutoris  with  Meta.sta,si.s  in  Gnoi,\  (ai^tkr  Talssig), 

Cancers  ihut  originate  from  a  krauroiip  vulva  are  soniewhat  more  benign  in  their  course. 
They  have  a  tendency  to  eversitm  riith*T  thim  inversion,  .suggesting  that  the  tissues  in  the 
kraurotic  ciuse«  posye^s  a  greater  inir>erv'iouf?netsS  t^  tlie  progre.s.H  of  the  disease. 

The  lyniph-glands  are  involvwl  even  in  the  earliest  stageti  of  the  disease.  **Even  after 
radical  removal  of  the  l^Tuph-glantls  with  the  vulvar  raii8.s  the  chance  for  a  reappejirance  of  the 
cancer  in  the  glandular  j^y.sttnn  in  ihn^e  times  greid**r  than  in  (he  local  rwtirrence/' 

The  site  of  the  original  tumor  was  in  ord*'r  of  rrer|ut-ncy  u.s  ftillr>wM:  l:d)ial  fold^  clitoria, 
Bartholin's  glan<l.  peri-nrethral  region.  \^  hen  the  diB(»!LH;c  is  locally  far  aflvanc«l  it  may  be 
imp^rje^sihle  to  dii^tingnif^h  the  point  of  origin.  The  cancers  tliat  developed  from  the  labial 
folds  were  more  scirrhoiLs  in  t^T^e  antl  slower  in  growth.  Those  that  sprang  from  the  chtoris  or 
vestibule  were  of  a  softer  and  much  mfire  malignant  nature. 

Taussig  has  arlopt^l  a  special  teehnic  in  ojierating  on  cancer  of  the  vulva  which  will  be 
found  explained  in  detail  in  Part  111  of  this  b<x)k.  In  general  hia  method  compriHes  first  a 
complete  disaection  of  the  inguinal  regions  by  the  Ha.sset  teehnic.     At  the  end  of  about  two 
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Fig.  72. — Cancer  of  Vulva  Originating  from  Kraurotic  Labium. 


weeks  the  tumor  mass  is  removed  by  cautery,  no  attempt  being  made  to  cover  in  the  wound 
by  plastic  maneuvers. 

SARCOMA  OF  VUtVA 

Sarcoma  of  the  vulva  is  even  less  common  than  carcinoma.  It  presents  no 
definite  characterizing  features  clinically,  appearing  at  first  as  a  circumscribed 
hard  oval  tumor,  not  to  be  distinguished  from  fibroma  excepting  by  its  more 
rapid  growth.  Later  it  may  infiltrate  the  surrounding  tissues  and,  becoming 
ulcerated,  resemble  carcinoma  or  esthiomene.  An  absolute  diagnosis  can  only 
be  made  by  the  microscope,  wliich  reveals  various  malignant  types  in  different 
tumors,  such  as  spindle-  and  round-cell  forms,  myxosarcoma,  and  perithelioma. 
Many  of  the  reported  sarcomata  of  the  vulva  are  melanotic,  and  doubtless  orig- 
inate in  pigmented  nevi. 

The  treatment  of  sarcoma  of  the  vulva  is,  like  that  of  carcinoma,  radical 
surgery. 

Rare  Tumors  of  the  Vulva. — A  few  cases  have  been  reported  in  the  literature 
of  neuroma,  enchondroma,  myxoma,  osteoma,  teratoma,  and  echinococcus  cyst 
of  the  vulva. 

Cysts  of  Bartholin's  gland  have  been  descril3ed  on  page  186.  A  few  cases  of 
carcinoma  developing  from  this  gland  have  been  reported. 

Hydrocele  muliebris  is  a  cyst  which  sometimes  extends  from  the  inguinal 
canal  into  one  of  the  labia  majora.  It  represents  a  cystic  condition  of  the  canal 
of  Nuck. 
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VARICOCELE 

Varicocele  of  the  vulva  ot'curs  almost  ext-lusively  as  a  result  of  pregnancy. 
The  veins  may  become  greatly  dilated  and  form  an  irregular  tumor,  usually  on 
one  side  of  the  vulva.  After  delivery  the  distention  either  subsides  eoiiipletely 
or  lea.ves  a  few  isolated  veins  permanently  dilated.  These  are  usually  seen  in 
the  neighborhood  (>{  the  t'litori.s. 

Varicoeele  of  the  vulva,  if  extensive,  may  cause  discomforting  piiia  and  be  a 
source  of  danger  on  account  of  the  p<issibility  of  rupture. 

Surgical  treatment  i&  rarely  indicated  except  when  permanent  varices  of 
considerable  size  are  left  after  childbirth.  The  best  treatment  is  rest  in  bed,  with 
the  use  of  the  knee-chest  position  two  or  tliree  times  daily. 

Rupture  may  occur  spontaneously  or  after  some  violent  effort,  or  from  trauma. 
Rupture  n^ay  result  in  a  large  hematoma^  or  if  the  skin  m  broken,  in  a  serious  or 
even  fatal  hemorrhage. 

URETHRAL   CARUNCLE 

The  urethral  carimcle  (sometimes  termed  "papillary  angioma")  is  essentially 
a  mucous  polyp  of  tlie  vestibule.  In  its  most  common  form  it  appears  as  a  small 
polypoid  growth,  either  with  a  broad  ba.sc  or  with  a  fine  slender  pedicle  growing 
from  the  meatus.  It  is  intensely  retl  in  color  and  often  exquisitely  tender.  In 
exceptional  cases  the  polypoid  growth  is  multiple,  extending  over  a  considerable 
area  of  the  vestibule,  so  that  it  hrus  a  papilliiry  appearance  often  suggesting  car- 
cinoma. 

Microscopically,  the  true  caruncle  in  clothed  with  a  squamous  epithelium. 
The  underlying  connective  tissue  is  usually  infiltrated  with  round  cells.  The 
epithehal  covering  sends  clown  ofT-shoot.s  into  the  deeper  tisx^^ues  which,  on  cross- 
Bection,  present  an  appt^arance  cloBcly  resembling  squamous  cell  carcinoma. 
Gel>hard  descrilies  tubular  gUmds  that  pc^rvadc  these  polyps,  the  lining  epithelium 
of  which  exhibits  extraordinary  changes  that  range  from  squamous  epithelium, 
like  that  of  the  vestibule,  to  a  high  cylindric  type  with  basal  membrane. 

Clinically,  the  urethral  caruncles  may  l)e  veiy  troublesome  affairs.  They  are 
especially  apt  to  occur  in  elderly  women,  though  not  <*onfined  iu  that  age.  Their 
importance  lies  chiefly  in  the  intense  pain  which  they  often  cause  during  urina- 
tion or  coitus. 

The  diagnosis  is  usually  simple,  though  they  are  sometimes  not  easily  dis- 
tinguished from  a  prolapsed  urethral  muc{)us  memlirane  except  by  micro- 
scopic examination  of  the  tissue.  The  true  caruncle  is  covered  with  .sc|uamous 
epithelium  like  that  of  the  vestibule,  while  prolapse  of  the  urethral  mucous  mem- 
brane is  coverefl  with  the  modifieil  epithelium  characteristic  of  the  urinary  tract. 

The  extensive  caruncnlar  growths  that  spread  out  over  the  vestibule  may 
easily  be  regarded  as  cancerous  growths.  The  diagnosis  should  be  made  by 
microscopic  examination  of  an  excised  specimen.  The  microscopic  resemblance 
to  cancer  should  be  borne  in  mind. 

The  treatment  of  simple  urethral  caruncle  is  removal  under  eocain,  if  possible. 
Sometimas,  however,  the  growth  is  so  tender  that  the  patient  will  not  even  allow 
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the  application  of  cocain,  so  that  complete  anesthesia  is  necessitated-     The 
c"ariin<*ie  may  also  Ix*  removed  by  fulguration. 

It  is  advisiible  not  to  attempt  the  removal  of  the  extensive  multiple  caruncles 
by  surgical  dissection,  for  they  usually  recur.  The  best  treatment  is  by  repeated 
applications  of  the  high-frequency  current,  by  which  means  they  are  more  easily 
kept  under  control,  though  not  always  (>ermanontly  cured. 

URETHRA 

Prolapse  of  the  urethral  mucous  membrane  is  most  commonly  an  affection 
of  old  age,  though  it  may  appear  in  infants  or  in  girU  before  the  age  of  puberty. 

Prolapse  of  the  urethra  in  the  adult  is  usually  a  result  of  senile  atrophy,  and 
is  apparently  due  to  traction  of  the  shri liking  skin  of  the  vestibule  on  the  loose 
mucous  membrane  of  the  urethra.     In  its  simplest  and  most  common  form  it 


Ftg.  73.^PRot^P8ED  Urethhal  Micoua  Membhanv. 
tik**  ti^t   K^^\^  LTypLs  ill  thf>  murous  rjifnubmiif  are  seon  in  crurts-scrtirin.     The  epithelium  ia 

ri.v  r    I    ''  I        *^"'*^"'"*     '1'*^^  c!i>iiiigijishts  tlm  c  utiditioii  fnjrii  the  true  iiri-thral  canifiele,  whirh  u* 
...,-«l  1^  "*"H7'  «'l^^"i«iia  epithelium.     The  stromii  cyiitaiiuN  mmiv  l4ood-vesseb  filled  with  cor- 

puscl««  Hiid  1^  mfillrakxi  with  leukocytt^^. 

appeal^  as  an  eversion  or  ectropion  of  the  urethral  mucous  membrane,  which 
tutber  m  part  or  in  its  entire  circumfercrire  rolls  out  into  view.     The  affection 
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often  mistakeD  for  caruncle.  In  the  siiiiple  form  it  ordinarily  gives  no  dis- 
fort,  hut  under  (*ertain  CTinditioiis  it  may  be  the  source  of  serious  troubte. 
stion  and  cani^trietion  of  the  blood-veswels  may  prociur-e  a  ehange  similar 
[to  that  seen  in  hemorrhoids,  with  thrombosis,  swelling,  and  bleedinp:.  In  extreme 
CMBB  tJiere  may  be  gangrene  and  sIoug;hing  of  the  protruding  niemlirane. 

Prolapse  of  the  urethra  in  which  thromlmi^is  has  occurred  may  simulate  cancer 
somewhat  in  appearance.  Treatment  of  uretliral  prolapse  depends  on  the 
severity  of  the  ea^*  Mild  conditions  which  give  no  symptoms  need  no  special 
treatment.  If  congestion,  thromljosis,  or  ganp^rene  ap|K*ar,  the  best  treatment  is 
surgical  removal,  the  prolapsed  and  swollen  portion  of  the  membrane  being 
^removed  in  the  manner  of  Whitehead's  operation  for  hemorrhoids  and  the 
[wound  edges  sewed  with  fine  catgut. 

Prolapse  of  the  urethra  in  children ^  according  to  Keliy,  may  date  back  tc>  the 

Lursing  period  of  life,  and  may  involve  either  a  part  or  most  of  the  urethral 

lucous  membrane.     There  is  pain  on  urination,  reddening  and  swelling,  and 

[often  bleeding.     Kelly  states  that  the  disease  either  comes  on  slowly  or  may 

^develfjp  sufldenly  from  traumatic  causes  like  rape,  violent  coughing,  long-stand- 

'ing  diarrhea,  local  injuries,  etc. 

The  treatment  is  surgical  removal. 

TUMORS  OF  THE   CLITORIS 

Tumors  of  the  clitoris  are  comparatively  infrequent.     In  cases  of  pseudo- 
hermaphroditism the  clitoris  is  often  ver>'  much  enlarged,  resembling  a  small 


Flo.  74. — HVPtiliTROPHY  OF  THE  ClITORW. 

Low  powpr.     Crosti^-sfc  lion  of  thp  olitoris.     Around  the  L'd«e  is  the  stratified  squamous  epithe- 
lum.     Beneuth  lliia  and  acattfred  IhrouKh  thf  stronu*  nn-  diluted  blood-  mid  lymph -space?*.     The 
hypertrophj'  in  the  stroma  ionjsi^ta  of  an  increase  in  comiective  lisiiue  and  the  corpora  cavernosa 
<miuiot  be  made  out  distinctly. 


penis,  but  not  perforated  by  a  urethra.     It  is  sometimes  advisable  to  excise  the 
organ  in  such  cases,  expecially  if  it  is  a  source  of  irritation.     An  acquired  hyper- 
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trophy  of  the  clitoris  is  occasionally  seen,  which  is  thoiip;ht  to  \ye  caused  by  ma^ 
turbation.  There  is  floubt,  however,  whether  masturbation  produces  hyper- 
trophy or  whether  the  hypertrophy  is  not  rather  the  primar>'  condition,  causing 
masturbation  by  irritative  influence.  Certain  it  is  that  masturbation  sometimes 
results  in  atrophy  nf  tlie  clitoris  (Ktistner).  Hypertroph}',  if  it  Iiecomes  trouble- 
some, rcqiiires  u  clitoridectomy. 

Removal  uf  a  normal  clitoris  for  masturbation  is  of  questionable  value. 


'^-^i* 


FlM.  75. — HyPEltTROFHT  OF  THE  CUTOHJ». 

HiRh  power.    Aloni;;  the  r*dge  of  ihf  sertion  is  th<?  ^ituamnii^  epithcUuui.     Many  lilood 
of  rorrniieles  are  ween  thmtiKluml  the  atronm,  muj  to  Lhu  riKhr  an-  hcmtjiI  dilaUid  lymph 
The  darker  areas  are  sm:iil  bundlea  and  rauscle-fibers  scutt'Tod  (bruinch  Hie  Htromu, 

Carcinoma  of  the  elitoris  is  occasionally  met  with.     It  follows  the  course 
and  demands  the  sui^ieal  treatment  of  any  cancer  of  the  vulva,  namel}',  com 
plete  vulve<;tomy  and  dissection  of  the  injjuinal  rcjy:;ioiis 

TUMORS  OF   THE   VAGINA 
SARCOMA  OP  THE  VAGINA 


space^H 


■ 


Sarcomata  of  the  vagina  are  comparatively  rare  t unions.  Two  forms  are  to 
be  distinguished:  (1)  Tho<;e  which  occur  in  children  and  (2)  those  which  appear 
in  adult  life. 
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The  sarcoTnata  of  children  are  usually  congenital,  and  are  thought  (Wilms)  to 
have  their  oiigin  in  otT-shoots  of  the  mesoderm  which  become  detached  during 
the  early  growtli  of  the  W4>lffiaii  duct.  Histologically,  these  tumoi-s  are  primarily 
comjxjsed  of  myxomatous  tissue,  connective  tissue,  and  both  smooth  and  j^tri- 
ated  muscle-fibers,  with  sarcomatous  metaplasia.  They  are,  therefore,  not  true 
sarcomata  in  the  strictest  sense  of  the  w<jrd,  Init  are  mixed  tumors  related  to 
the  teratoid  group.  They  usually  spring  from  the  anteriur  wall  of  the  vagina, 
occasionally  from  the  posterior,  and  have  a  charact^eristic  polyiK)id  or  grape-like 
form  protruding  from  the  lips  of  the  vidva.  The  siirciimatous  polyps  m>on  be- 
come necrotic  and  tlie  vagina  is  filled  with  a  septic,  sloughing  ma??s.  The  disease 
infiltrates  the  deeper  layers  of  the  vagina,  soon  involves  tlic  cervix  and  bladder, 
extends  to  the  uterus  and  %'ulva,  itifiltrates  the  pelvic  connective  tissue,  and 
metastasizes  in  the  regional  lymph-glands.  When  tiie  growth  l>egins  on  the 
posterior  wall  of  the  vagina  it  has  little  tendency  to  involve  the  rectum.  The 
disease  is  nearly  alivays  fatal,  only  a  very  small  number  of  cases  having  been 
cured.  The  only  hope  of  a  cure  is  from  a  verj^  early  diagnosis  and  a  radical 
extirpation  of  the  uterus  and  vagina. 

Sarcoma  of  the  img^uia  in  the  adult  follows  the  usual  form  of  sarcoma  found  in 
the  rest  of  the  body.  Cases  of  melanotic,  myxomatous,  telangiectatic,  and 
giant-cell  type  have  all  been  reported.  These  tumors  appear  either  as  nodular 
or  infiltrating  growths  from  any  part  of  the  vagina,  and  involve  the  entire 
vaginal  canal  in  a  hard,  resisting  mass.  The  disease  is  usually  hopeless.  If  an 
early  diagnosis  can  be  made,  the  treatment  is  complete  removal  of  the  uterus  and 
va^na. 

CARCINOMA   OF  VAGINA 

Primary'  cancer  of  the  vagina  is  s(>mewhat  uncommon.  These  growths  usu- 
ally originate  in  the  squam<}us  epithelium  of  the  vagina,  but  occasionally  are 
adenocarcinoma tous  in  type,  in  which  case  it  is  supposed  that  they  spring  from 
congenital  cysts  or  gland  inclusions  of  the  vaginal  mucous  membrane. 

Cancer  of  the  vagina  secondary  to  cancer  of  the  uterus  is  frequent,  and  doubt- 
less many  of  the  cases  reported  as  primary  are,  in  reality,  of  this  kind. 

Primary*  cancer  of  the  vagina  usually  springs  from  the  posterior  w'alh  On 
account  of  this  location  it  has  been  claimed  that  the  diM^ase  is  the  result  of 
trauma  such  as  would  result  from  the  use  of  pessaries.  It  is  doubtful  if  pessaries 
do  more  than  encourage  the  development  of  a  tissue  already  predisposed  to 
cancer. 

The  growth  has  at  first  a  circular  cir<*umscribed  appearance  with  somewhat 
raised  indurated  periphe^3^  The  original  area  Ki^^idually  spreads,  infiltrating 
the  paravaginal  connective  tissue,  until  it  involves  the  entire  vaginal  canal. 
Ulceration  and  bleeding  take  place  earlj- ,  and  the  symptoms  are  the  same  as 
those  of  cancer  of  the  cervix. 

The  diagnosis  of  primary  cancer  of  the  vagina  is  usually  not  difficult  unless 
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the  disease  has  so  involved  the  cervix  that  the  original  seat  of  the  disease  cami< 
be  distinguished. 

The  prognosis  of  vaginal  rancer  is  verj'  had,  but  extirpation  is  possible  if  an 
early  diagnosis  can  be  made.  The  method  of  operation  dej^ends  on  the  original 
seat  of  the  disease.  If  it  is  located  high  in  the  vagina  the  best  operation  is 
alidominal  extirpation  of  the  yterus  and  vagina  l>y  the  Wertheiin  extended 
method.     If  the  cancer  is  situated  near  the  introitus  the  operation  should  be 


Fio-  76,— SqtJAiiouR  Carcinoma  op  the  Vaoinal  Wall. 

Low  pow(^r.  The  ^trowth  h  seen  invading  thi*  >-troniu  of  the  VHRiiml  wnll.  At  it-^  u[>pcT  end  it  boa 
lost  (he  tyiJicji)  InyoT  nf  b»?iftl  crlln  jind  the  i>a.-iemrnt-»H'iiibrtuio.  The  rcilw  arv  hirKt\  lh<^  uw'\c\  vtxty 
greatly  in  sfiao.  The  stroma  libove  the  growth  is  infihruted  wi  th  l("ukoo>'te(^,  an  iiifl!\nmiiUory  rraction 
often  frtund  with  oarrinoma. 

from  Mow,  and  be  completed  either  from  below  or  be  combmed  with  abdominal 
extirpation. 

In  inoperable  cases  radium  siometimes  proves  to  be  valuable  as  a  palliative 
meaBure. 

When  the  disease  has  extended  into  the  rectum  the  only  hope  of  a  cure  is  a 
total  extirpation  of  the  uterus,  vagina,  and  rectum.  This  necessitates  the  estab- 
lishment of  an  artificial  anus. 
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SecoDclar}'  cancer  of  the  vagina  is  very  eonimon,  pspeeially  as  a  manifestar 
tion  of  advanced  cancer  of  the  cerv^ix.  Both  everting  and  inverting  carcinoma 
of  the  cen-ix  tend  in  time  to  involve  the  paravaginal  connective  tissue,  especi- 
ally in  the  anterior  wall  between  the  vagina  and  blatklcr.  It  is  for  this  reason 
that  it  is  important,  in  performing  a  radical  operation  for  cancer  of  the  cervix, 
to  remove  as  much  of  the  vagina  as  possible. 


Fio.  77,^S  f  'aucisoma  uf  the  Vauiih'ai,  Wall. 

High  iK>W€ir.     Near   the   i-entfi  .    iji.  carciiiorria   cell   r-oTititining  inany  nuclpi.     Just  abov< 

it  to  the  left  is  a  mitotic  fignrt.     Tliis  is  taken  from  the  anaall  nn^ti  in  the  left  tide  of  Fig.  70. 


Cancer  of  the  body  of  the  uterus  does  not  directly  involve  the  vagina,  but 
may  infect  it  t>y  metastatic  seed  implantation, 

The  vagina  may  also  be  the  seat  of  chorio-epiiheUoma,  Rarely  the  tumor  is 
primary  in  the  vagina;  it  usually  represents  a  metastasis  from  a  primary  growth 
in  the  uterus. 

VAGINAL   CYSTS 

Small  cysts  of  the  vaginal  wall  are  comparatively  common.  They  vary  in 
ize  from  that  of  a  hazehaut  to  an  English  walnut,  though  rarely  they  may  become 
rery  large,  extending  upward  into  the  broad  ligament.     They  usually  appear  on 
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the  anterior  wal!  and  may  be  single  or  multiple.  They  occur  at  any  age,  even 
in  ehildhooil,  Jincl  fir^t  make  themselves  evident  by  protnidinj!;  from  the  introitns. 
The  etiology  of  these  cysts  is  somewhat  varied.  Undoubtedly  many  of  them 
arise  from  gland-inclusions  formed  by  infoldings  of  the  mucous  membrane  in 
fetal  life.  This  accounts  for  the  smaller  cysts.  Some  of  the  larger  ones  probably 
have  their  origin  in  Gartner's  duct.  In  cases  of  narrow  or  unilateral  va^im 
it  is  thought  that  c^^sts  may  arise  from  glandular  structures  representing  tho 
undeveloped  Mtiller's  duct  of  the  other  side.     Multiple  cysts  of  the  vagina  are 


Fio.  78.— NoitMAL  Vaginal  Wall. 
Low  power.     On  the  j?iirface  i**  a  covfrinK  of  woll-d('veloi><.^d  strutifipd  squamous  epitheliuni. 
This  lies  on  eoariecuve  tisauc  through  which  nrc  scatt^^rorl  bundles  uf  smooth  muscle-fibera  aod  nimiy 
blood- vessels.  . 

less  common  tljaii  the  single  cysts.  If  they  occur  in  a  hne  they  are  supposed  to 
originate  from  Gartner's  duet,  while  if  they  are  irregularly  placed  they  prob- 
ably develop  from  vaginal  gland  inclusions. 

Tiie  small  vaginal  cysts  do  not  or4liriarily  give  subjective  symptoms,  but  in 
married  women  they  often  interfere  iivith  coitus  and  sometimes  with  childbirth. 

The  diagnosis  of  vaginal  cysts  is  extremely  eiisy,  there  being  little  else  with 
which  they  could  be  confused.  The  cysts  have  a  thin  wall  linetl  with  a  single 
layer  of  epithelium  and  contain  a  clear  serous  fluid. 
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The  treatment  is  operative.  The  smaller  cysts  can  usually  be  shelled  out 
with  comparative  ea^^,  though  care  must  be  exercised  not  to  injure  the  bladder. 
The  larger  cysts,  especially  those  that  extend  inward  and  upward  l)etweeii  the 
leaves  of  the  broad  ligament,  may  i)resent  serious  tet^inical  difficulties.  The 
methods  of  removal  must  be  determined  by  the  exigencies  of  the  individual  case. 

Cysts  of  the  anterior  wall  sometimes  communicate  with  the  urethra,  in  which 
case  they  are  not  true  cysts,  but  are  rather  diverticula  of  the  urethral  canal. 
It  is  probable  that  most  cysts  of  this  type  originate  as  periurethral  abscesses. 


Fio.  79._Wall  of  a  Vacinal  Cyst. 
Low  power.     At  the  bottom  \s  the  layer  of  squamous  cpitht^iuni  which  lincH  the  viigina.     Ahove 
this  is  lh<^  roniipctive-  a^nd  niuacie-tissutt  wall  of  the  vniipna  and  at  the  tofj  u.  Inyer  of  cuboidal  epithe- 
lium which  linos  the  cyst*     Thia  is  characteristic  of  a  cyst  of  Gartner's  duct- 


In  the  lower  part  of  the  vagina,  near  the  introitus,  cysts  may  arise  from  the 
inclusion  of  small  areavS  of  epithelium  following:  healing  from  lacerations  or  opera- 
tions far  repair  of  the  perineum  where  there  has  been  an  incomplete  <ienudation 
of  the  loucous  membrane.  These  cysts  might  properl}^  be  included  under  the 
term  ''perineal  cysts/'  but,  as  they  often  result  from  a  high  denudation,  they 
may  be  situated  well  up  in  the  vag:inal  canal,  usually  on  one  side. 

The  contents  of  these  cysts  is  a  yellowish,  semifluid,  sebaceous  material^  and 
represents  the  activity  of  the  included  epithelium  with  retention  cjf  the  secretion. 


I 
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.-.^•-<,:.     .  I.MII    iw  s^  jt  A  pea.  though  they  may  attain  that  Oi. 

:  r.  .t  \  :i>»  ivc  384101X11.  but  sometimes  cause  a  disagree^? 
t  .•■..  .^.  %ULL'i  nay  be  50  severe  as  to  cause  dyspareutv- 
.^.;  :isi:..>.      "V    rt^caiecit  is  removal  by  dissection  if  they 


I     I     .-^jtiiiai  oj^^t  and  one  which  may  cause  serf' 
=;..    suiK'X  re??ults  t'rom  a  blind  secondary  vagina 
^^    ;t  V.  fio(.*tLuuit  which  may  cause  vaginal  cysts 
Tuamortrary  uterus  and  a  rudimentary  blin 


to>,^  ^ 


.    V.     NW    V'VSr  DlK  TO  I^LIND  SlPERXUMKIlARY    X^AGIN* 

.   ...x:    vsnU"*"*  aiT  fully  di'vcIojM'd.     There  iiro    t^w-o  van 
.    o:i\rHed  into  a  ej>t  which  boeoiiies  fillotl    with 
..K.i:.^    jU-MJie  horn. 


S-  m.-^^ 


»  ,  .oniniunirate  (Fig.  8()).     In  those  cashes  t 
\A>'iMv»s  iusvil  with  that  of  the  well-(  level  oped 
u'  -'litui  vajjinal  sac  and  produce  a  ry^t,  £ 


K'Jv^  oxists  a  double  uterus,  double    cer^' 
.,  .J  v>»ie  side  is  without  an  external  opcniTi 
,,o>  t\\M  witli  nicMistrual  products  in  the  fo 
,,xl  fluid.     Sometimes  the  pressure  may  i^ 


y^ 


i\  \\\{o  the  normal  vagina.     When  this 


..^"  :iiuvted  and  the  blind  vagina  is  conver*^- 
.  I  .iioi^'liarges  constantly  or  periodically  i^^ 
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Fio.  81. — Vaginal  Cyst  Dub  to  Blind  Supernumerary  Vagina. 

On  one  side  there  is  a  fully  developed  uterine  horn,  cervix,  and  vagina.  On  the  other  is  a  rudi- 
mentary uterine  horn,  the  cervix  being  fused  and  without  a  canal.  Corresponding  to  the  rudimen- 
tary horn  is  an  undeveloped  vagina  without  an  outlet.  Secretions  have  converted  the  vagina  into 
a  cyst. 


Fig,  82. — Vaqinal  Cxbt  Due  to  Blind  Supernumerary  Vagina. 

Drawing  illustrates  author's  case  described  in  the  text.  One  uterine  horn  had  been  amputated 
by  a  pre^nous  operator.  A  cyst  which  had  formed  in  a  blind  vagina  had  forced  an  opening  into  the 
cervical  canal.  The  contents  of  the  vaginal  sac  had  become  infected  so  that  the  sac  fed  by  the  uterine 
secretions  became  a  reservoir  of  foul  pus. 
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In  a  case  seen  by  the  writer  one  of  the  horns  of  a  double  uterus  had  been  removed  several 
years  before  by  another  operator.  When  the  patient  presented  herself  for  examination  there 
was  found  an  immense  pus  sac  which  was  discharf^ng  through  the  cervix  of  the  remaining  uterus. 
After  an  unsuccessful  attempt  to  rectify  the  trouble  by  draining  the  abscess  through  the  vagina 
the  patient  was  finally  cured  by  performing  a  complete  hysterectomy  and  establishing  full 
drainage  for  the  abscess  sac  through  both  vagina  and  abdominal  wall.  After  a  time  the 
vaginal  sac  dried  up,  the  walls  evidently  healed  together  by  plastic  adhesions,  and  the  patient 
got  well.  In  this  case  the  septum  between  the  two  vaginse  had  become  the  seat  of  a  great 
plexus  of  vaginal  veins,  so  that  an  attempt  to  remove  the  septum  and  to  convert  the  two 
vaginae  into  a  single  canal  could  not  be  carried  out.  Otherwise  this  procedure  would  theoret- 
ically have  been  preferable  to  the  operation  of  hysterectomy,  as  the  patient  was  a  young 
woman. 

Fibromyomata  and  myomata  of  the  vagina  are*vfery  rare  tumors,  less  than  200 
having  been  reported.  They  arise  from  the  smooth  muscle-tissue  of  the  vaginal 
wall.     They  do  not  attain  a  large  size,  and  are  usually''  polypoid  in  their  devclop- 


Vui.  S3. — Va(;in'al  Cyst  Wall. 
Iliirh  power.     At  tlii'  (f)p  i-*  tlir  liiiiiiK  of  th«!  cyst.  r«Miwistiim  of  a  sirmlc  layer  of  low  crlls.    The 
rest  of  the  tissue  ooM^i^t.s  of  the  lof)sr  conncTlivr  tissue  of  tin?  vauinal  wall  with  several  veins  in  it. 
Tlii>  i-<  a  rv>t  of  dart  cut's  duot. 


inciit.  Hioy  have  Ji  pn^dilection  for  the  posterior  wall  of  the  vagina.  They  are 
espocially  prone  to  necrosis,  infection,  and  sloughing,  and  occasionally  undergo 
sarcomatous  niota])lasia.     As  a  rule,  they  are  well  defined  from  the  surrounding 
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tissue  and  can  be  shelled  out  like  uterine  niyomata.  Sometimes  they  grow 
diffusely  and  cannot  be  removed  except  by  dissection,  in  which  case  they 
are  found  to  fje  adenomyomata,  prohahiy  original iiig  in  Gartner  s  duct. 

Tiie  treatment  of  vaginal  inyomata  is  operative  removal. 

Adenomyomas  of  the  rectovaginal  septum  are  comparatively  rare  tumors, 
though  it  is  probable  that  they  are  more  connnon  than  hfis  generally  been 
8upix)sed,  many  cases  having  been  overlooked  from  mistaken  diagnosis. 
These  tmnors  have  for  some  time  been  recognized  and  a  few  cases  reported. 
Cullen  has  recently  called  attention  to  their  imix)rtance  and  htis  descritied 
them  more  accurately  tlum  has  been  done  heretofore.  As  we  have  not  had 
an  opportunity  to  observe  a  case  we  shall  abstract  freely  from  Cul!en's  articles 
on  the  subject. 

Cullen  classifies  adenomyomas  of  the  rectovaginal  septum  as  follows: 

1.  Small  adenomyomas  l^'ing  relatively  free  in  the  I'ectovagina!  sej>tum. 

2.  Adenomyomas  adherent  to  the  posterior  siurface  of  the  cervix  and  at  the 
same  time  to  the  anterior  surface  of  the  rectym. 

3.  Adenomyomas  gluing  the  cervix  and  rectum  together  and  spreading  out 
into  one  or  both  broad  ligaments. 

4.  Adenomyomas  involving  the  posterior  surface  of  the  cerv^ix,  the  rec- 
tum and  broad  ligaments,  and  forming  a  dcn.^  jxdvie  mass  that  cannot  be 
hl>erated. 

In  the  majority  of  cases  the  growth  is  felt  as  a  diffuse  thickening  behind  the 
cervix  in  which  the  cervix  an<l  rectum  are  involved.  Sometimes  flie  mass  is 
nodular,  giving  the  imi>i'es.sion  of  nn  adlierent  myoma.  If  the  tumor  has  grown 
extensi\'e]y  the  whole  pelvis  floor  and  vaginal  vault  may  be  hard  and  indurated. 
In  the  early  stages  the  tumor  may  be  discrete  and  movable,  usuall}'  attached  to 
the  posterior  wall  of  the  cprvHx. 

By  rectal  examination  the  tumors  may  usually  lie  more  definitely  outlined. 
The  rectal  mucosa  is,  as  a  rule,  not  impaired,  but  the  tumor  mass  projects  in  the 
lumen  of  tlie  bowel,  occasionally  constricting  it.  The  rectal  mucosa  over  the 
tumor  mass  may  become  polyp* ii<l. 

Histultjgically,  adenom\  omas  of  the  septum  present  the  same  picture  as  seen 
m  the  uterine  adenomyomas.  Tlie  structure  consists  f>f  unstriped  muscle  and 
connective-tissue  fibers  in  which  arc  scatteretl  singly  or  in  groups  glandular  ele- 
ments of  the  tyjx?  seen  in  the  uterine  inucffsa.  The  glaiuls  iiivarialjh'  lie  in  n  bed 
of  cellular  tissue  like  the  stroma  that  surrounds  the  glands  of  the  endometrium. 
Sometimes  the  glands  become  dilated  and  may  form  cysts  of  considendile  size. 
The  histogenesis  of  the  adenomyomas  is  somewhat  vague,  hut  on  account  of  their 
characteristic  structure  is  referred  unquestionably  either  to  the  uterine  mucosa  or 
to  rests  of  the  Mlillerian  duct. 

The  most  pronounced  symptom  of  these  tumors  is  menorrhagia,  all  the  cases 
reported  by  Cullen  having  occurred  during  the  menstruating  era  and  ranging 
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in  age  from  twenty-five  to  fifty-three.  Pain  with  menstruation  is  not  a  ooostant 
symptom,  but  may  be  present  and  is  sometimes  very  severe.  As  would  be  ex- 
pected, rectal  pain  is  often  a  prominent  symptom. 

If  the  lumen  of  the  bowel  is  obstructed  the  rectal  discomfort  may  be  great, 
with  frequent  discharges  and  tenesmus. 

When  the  disease  has  spread  out  into  the  broad  Ugaments  and  throughout  the 
floor  of  the  pelvis  general  pelvic  discomfort  is  to  be  expected,  with  pains  shooting 
into  the  legs  as  the  result  of  the  involvement  of  nerves  by  the  encroaching  fifairous 
tissue  of  the  tiunor. 

The  diagnosis  of  the  adenomyomas  may  be  difficult.  The  condition  most 
likely  to  be  confounded  with  them  is  inoperable  cancer  involving  vagina  and 
rectum.  It  should  be  remembered  that  in  the  adenom3romatous  growths  the 
mucosa  of  the  rectum  is  always  intact  except  for  a  possible  polypoid  hyper- 
trophy. Conditions  of  low-growing  uterine  or  of  cervical  fibroids  combined  with 
chronic  pelvic  and  parametrial  inflanunation  may  cause  difficulty  in  exact  differ- 
ential diagnosis.  In  the  latter  cases,  however,  lack  of  involvement  of  the  rectal 
wall  can  usually  be  demonstrated. 

The  surgical  treatment  of  adenomyomas  of  the  rectovaginal  septum  may 
best  be  presented  by  the  following  quotation  from  Cullen: 

"Some  laight  arg^uc  that  simple  removal  of  the  appendages  would  cause  atrophy  of  the 
uterine  mucosa  contained  in  the  adenomyomas  of  the  rectovaginal  septum.  My  Case  2  b  a 
sufficient  answer.  Although  a  supravaginal  hysterectomy  had  been  performed  two  years 
before  for  a  myomatous  uterus,  tjie  pelvic  condition  had  grown  steadily  worse. 

^'1.  Wliere  small  discrete  nodules  exist  in  the  posterior  vaginal  vault,  these  may  be  readily 
removed  through  a  vaginal  incision,  as  was  so  successfully  done  by  Stevens. 

"2.  Where  the  growth  occupies  the  posterior  surface*  of  the  cervix  and  extends  laterally, 
after  the  ureters  have  been  dissected  out  carefully,  a  complete  abdominal  hysterectomy  should 
be  i)crfornied. 

"3.  If  the  growth  be  firmly  adherent  to  the  rectum,  a  wedge  of  the  rectum  should  be  removed, 
together  with  the  uterus.  It  has  been  found  best,  after  freeing  the  uterus  on  all  sides,  to 
open  up  the  vagina  anteriorly  and  laterally.  The  uterus  and  the  rectum  can  then  be  lifted 
farther  out  of  the  pelvis,  thus  facilitating  the  removal  of  the  necessary  wedge  of  the  anterior 
rectal  wall.  The  uterus  really  acts  as  a  handle,  and  the  necessary  rectal  tissue  and  the  uterus 
arc  removed  as  one  piece. 

"4.  Where  the  lumen  of  the  bowel  is  greatly  narrowed,  a  complete  segment  of  the  rectum 
should  be  removed  with  the  uterus,  and  an  anastomosis  should  be  made. 

"5.  In  desperate  cases,  where  everji^hing  in  the  pelvis  is  glued  together,  an  ideal  operation 
is  out  of  the  question.  The  patient  ^ill  not  stand  a  long  operation,  and,  if  she  could,  a  satis- 
factory result  could  not  be  obtained.  In  such  a  case  it  would  be  better  to  cut  across  the  sig- 
moid, invert  the  lower  end,  close  it,  and  bring  the  upper  end  out  through  the  abdominal  wall 
of  th(»  left  iliac  fossa,  making  a  permanent  colostomy.  When  the  patient  has  to  some  extent 
regained  her  strength,  the  uterus,  the  lower  portion  of  the  rectum,  and  the  broad  ligament  tiasue 
can  be  shelled  out  as  one  piece. 

"These  growths,  while  histologically  not  mahgnant,  remind  one  of  glue.  Unlees  they  are 
completely  removed,  further  trouble  is  Uable  to  occur." 


NBW  GROWTHS 

NEW   GROWTHS   OF  THE   UTERUS 

MYOMA   OF   THE    UTERUS 

r^terine  fibroids  are  discreto  fibrous  p:rowtbs  that  develop  in  the  wall  of  the 
uterus.  These  tumors  are  pn>perly  termed  "fibroidn/'  "myonuita,'*  ''fibniniy- 
omata,"  or  "leiomyoinuta"  (Maliory).  They  are  coiistitutod  of  smooth  niusele 
and  connective-tissue  fibers,  their  histologic  composition  twing  similar  to  that  of 
the  uterine  walL  The  relative  proportion  of  inusele  and  eonnectivt*  tissue  varies 
greatly  in  different  tumors.  In  general,  the  connective-tissue  element  tends  to 
increase  at  the  expense  of  the  muscle  tissue,  as  the  tumor  grows  older,  a  process 
similar  to  that  which  takes  place  in  the  uterine  wall  after  the  child-bearing  period. 


Flo,  84.— SupBEHOLb  Myqmata. 


The  histogenesis  of  uterine  fibroids  is  not  definitely  known.  Theories  vari- 
ously ascribe  tlieir  origin  to  the  muscle  cell  of  the  uterus,  to  the  connective-tissue 
cells  of  the  uterus,  to  the  walls  of  the  blood-vessels,  and  to  misplaced  germ  cells. 
KThe  etiology  is  also  vague.  Numerous  examples  have  been  reported  which 
seem  to  show  that  heredity  may  play  some  part  in  their  causation.  The  relative 
frequency  of  fibroids  in  negroes  suggests  the  intiuence  of  race  as  an  etiologic 
fact4>r.  The  theory  of  abnonnal  ovarian  hormones  as  a  cause  has  been  pre- 
sented, but  not  substantiated.  There  is  no  doubt  that  the  function  of  menstrua- 
tion is  the  most  imjxjrtant  definite  factor  in  the  causation  of  fibroids,  for  they 
develop  only  during  the  menstrual  era.     There  seems  also  to  lie  some  relationship 
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between  fibroids  and  the  cliild-bearinir  function,  in  that  those  who  have  not  borne 
children  are  undouhtedly  somewhat  more  susceptible  to  myomatous  growth  than 
are  those  wlio  liave  been  fertile. 

Uterine  fibroids  develop  chiefly  in  the  wall  of  the  uterus  above  the  internal 
oSj  true  cervical  fibroid.s  lieing  rare.  The  particular  location  of  the  tumor  in  the 
uterine  wall  is  a  matter  of  considerable  chnieal  importance,  and  fibroids  are, 
therefore,  defined  by  their  )x>sition  of  growth.     They  are  divided  into  three 


0>nanluwu 
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tin.  H^.^^TTDtsEHOus  Myoma  with  Twisted  Pboicle. 

The  iinir'Htutii  iw  ?*hiiwn  iidlicriti).!  tfi  the  surface  of  the  tuiiior*     It  is  id  this  way  that  para- 

aitit!  myomuUt  uvf  f*jnn*-d  iifui  iiourishi'd  by  the  IJuod-veaaela  of  the  ttdUerent  omoutum*     (Adapted 

from  Kelly  und  C'uHl'hj 

classes:  (1)  The  subserous;  (2)  the  intramural,  and  (3)  the  submucoiis.  They 
are  also  to  be  liistin^uisiierl  }>y  the  ilireetion  in  which  they  are  growing.  Thus, 
a  tumor  whieh  has  a  tcntiency  to  develop  away  from  the  uterine  canal  is  called 
centrifugal  in  its  growth,  while  one  that  develops  towai'd  or  into  the  canal  is 
called  centripetaL  The  diret*tion  uf  growth  is  probably  determined  by  the  part 
of  the  uterine  wall  which  offers  the  least  resistanec.  I'hus,  a  myoma  beginninj^ 
near  the  out-er  surface  would  naturally  grow  toward  the  peritoneal  surface  and 


become  subserous.  If  it  begins  near  the  uterine  canal  its  direetion  of  growth 
would  more  likely  be  toward  the  endometriun),  and  thus  become  submucous.  If 
the  on^n  of  the  tumor  is  at  the  center  of  the  uterine  wall,  where  tlie  resistance 
of  the  tissues  in  both  ilirections  is  nearly  equalized,  the  tuniur  is  likely  to  remain 
as  an  intramiu-al  or  interstitial  fibroid.  Uterine  fibroids  may  appear  as  one 
tumor  or  they  may  Ix^  multiple^  representing  all  three  types  of  development  in 
the  same  uterus. 

Subserous  myomata  indicate  always  centrifugal  development.     This  out^ 
ward  tendency  of  growth  may  continue  until  the  tumor  is  joined  to  the  uterine 


Flu.  .S6. — lNTRA!HriL\L  (Oil  I NTKlWTtTlAL)    MyOMA. 


wall  only  by  a  pedicle  through  which  pass  the  blood-vessels  that  give  it  nourish- 
ment. The  centrifugal  growth  may  continue  to  such  an  extent  that  the  tumor 
may,  as  it  were,  fly  off  at  a  tangent  and  l>c  entirely  dissociated  from  the  uterus. 
This  is  called  a  floating  or  parasitic  myoma.  The  omentmii  usually  attaches 
itself  to  such  a  tumor  and  gives  it  feeble  sustenance  from  its  blood-vessels* 

Interstitial  fibroids  influence  most  the  uterine  wall  and  may  greatly  distort 
'the  uterus  and  its  canaL  These  fibroids  do  not  contain  a  definite  capsule,  but 
hinay  easily  be  shelled  out  from  the  surrounding  uterine  tissue.     They  are  spheric 
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in  form,  and  are  oftpn  called  "hall  myoniata,"  to  distinguish  them  from  the 
adenoniytJiuata  which  infiltrate  the  tissues  of  the  uterus  irrei^ularly  and  cannot 
be  shelled  out. 

Sul)niucous  fibroids  represent  always  a  centripetal  growth.  They  may  en- 
croach on  the  uterine  canal  and  greatly  distort  it,  or  they  may  liecome  peduncu- 
lated and,  growing  doivnwarri  in  the  canal,  distend  the  cervix  and  present  at  the 
external  os.  They  also  may  spontaneously  separate  from  the  uterus  and  l>e 
delivered  through  the  vagina.  Submucous  fibroids  cause  a  general  hypertrophy 
of  the  uterus  and  cervix.     The  endometrium  covering  the  tumor  is  thinned  out, 


Flo.  87, — SuB«ucou8  Myoma. 


but  that  of  the  rest  of  the  raiial  is  iiyi^M^trophied  and,  as  we  shall  see,  is  the  chief 
source  from  which  al)iiormal  bleeding  is.sues. 

Sometimes  a  centrifugally  growing  myoma  develops  from  the  side  of  the 
uterus  outward  l>etween  the  leaves  of  the  broad  ligament^  forming  a  so-ciilled 
inti-aligamentary  fibroid  or  myoma. 

Myomata  rarely  develop  originally  lx'l*>w  the  level  of  tlie  internal  os  m  the 
cer\ical  tissue,  though  they  do  occasionally.  Most  so-called  cervical  fibroids 
originate  in  the  lower  uterine  segment  and,  growing  downward,  encroach  on  or 
*'t4ike-up**  the  cervical  tisi?ue. 
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True  cervical  myomata  are  quite  uncommon,  but  their  occurrence  is  apt  to 
be  serious.  They  do  not  have  the  same  latitude  of  growth  as  do  myomata  of 
the  hoilYf  so  that  they  cause  pr&ssui-e  symptoms  comparatively  early.  The>^ 
may  almost  completely  fill  the  lower  part  of  the  pelvis,  oljstructing  the  bladder 
and  rectum.  On  account  of  their  location  extirpation  in  difficult  and  danger- 
ous. 

DegeneTatioii  of  Myomata.— Uterine  myomata  are  prone  to  numerous  ff>rms 
of  degeneration,  most  of  which  arc  the  result  of  the  inadequate  blood-supply 
that  usually  characterizes  these  tumors. 


"Tttt%bv)^\JteTv. 


Fig.  S8L — PtmiNcrt^TED  SuBMLtcoua  Myoma  Extri  ihno  ttxom  the  Extermal  0». 

Hyaline  Degeneralion, — This  form  of  tlegeiieration  occurs  in  some  part  of 
nearly  all  fibroids.  Its  significance  is  only  microscopic  and  is  of  no  special 
ell  n  i  ca  1  i  ra  po  r  tance. 

Ckange^H  Due  to  Passive  CongesliotL — In  this  condition  the  tumor  becomes 
charged  to  a  greater  or  less  extent  with  the  watery  constituents  of  the  blood. 
Three  forms  are  distinguished — t^ieinatous,  m>TComatous,  and  cystic. 

In  the  edematous  form  the  tumor  becomes  largj^r  and  softer  as  a  result  of 
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the  serous  exudate  from  obstructed  venou.s  circulation.     This  may  result  from 
torsion  of  a  pedunculated  fibroid  or  from  torsion  of  the  eatire  myomatuUij 


Fifj.  HO. — CopfTatJK  OF  Abdomen'  with  LAKtiK  l.TEUtNiii  Fibuoid.     (After  ii  photograph.) 


Fio.  90. — Contour  of  Abdomen  wtith  Utehtne  Fibroid,     (Aftor  a  photopraph.) 


uterus,  or  from  any  interference  with  the  venou??  exit  of  blood  from  the  tumor. 
The  apparent  rapid  growtli  t»f  fibroitb  is  often  due  to  enlargement  simply  from 
edema. 
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Fia.  9L — Cervical  Myoma. 
The  drmK-ing  is  froni  a  apf.iMmoii  removed  by  ojk  ratiort.     The  lower  two  mANes  reprfrsent  two 
enormous  cttrvical  fibroids,  odp  fillioK  tbc  pouch  uf  DouRhi-s  und  the  other  extending  down  into  tho 
vaidna  nearly  to  the  intnHtus,     Tht  vuKiimf  wail  was  removed  during  the  operation  and  is  seen  in  the 
drawing  siuroundint^  the  lower  myoma. 


Myxomalons  degeneration,  so-called,  is  a  misleading?  term.  It  is  simply  an 
advanced  form  of  edema  as  a  ride.  The  connect ive-tis8ue  cells  become  so  widely 
separated  by  the  infiltrating  serous  iluid  that  they  closely  resemble  microseop- 
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ically  true  myxomatous  cells.  A  bett'Cr  term  for  this  change  would  \ye  myxoma' 
toid  degeneriition. 

Cystic  dt^^gemraiion  in  some  eai^es  represents  a  still  more  marked  serous 
infiltration  by  which  the  fluiti  exudate  becomes  confined  in  certain  areas,  so 
as  to  cre-ate  cavities  in  the  tissue  of  the  tumor.  Enormous  cyst.8  may  form  by 
the  coalescinf^  of  smaller  cysts. 

Cystic  formation  in  uterine  fibroids  also  results  from  other  causes  than 
passive  congestion.  Changes  in  the  blood-  and  l>Tnph-vessels  may  produce 
cystic  tumors  of  the  angiomatous  and  lymphangiectatic  type.  In  some  of  the 
larg^  cystic  myomata  there  is  doubtless  an  abnormal  secretory  action  on  the 


Fig.  92.— IItauxe  Deueveratiox  of  Fibroid. 


part  of  the  celb  lining  the  cysts,  such  as  occurs  in  the  cystic  change  of  adeno- 
myomata.  Cysts  may  also  result  from  a  local  necrosis  of  the  myoma  with  lique- 
faction of  the  tissues.  This  is  sometimes  seen  in  fibroids  thiit  have  been  treated 
by  radiation.  In  some  cases  the  cysts  originate  in  the  glandular  elements  of  an 
adcno  myoma. 

Red  degeneration  relat**s  t^j  a  form  of  degeneration  characterized  by  a  bright 
red  color  of  the  tissue.  There  are  two  types  of  red  degeneration,  the  thrornhofic 
and  the  anffiumatous.  The  throm!>otic  ty]>e  is  especially  common  in  tumors 
complicating  pregnancy.  These  tumors  tlegenerate  rapidly  and  easily  become 
infected.     They  usually  grow  rapidly  and  may  be  very  painful  and  exquisitely 
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tender  to  the  tout'h.  They  are  apt  to  be  attended  with  fever  and  other  consti- 
tutional symptoms. 

The  angiomatous  tumors  show  free  l>lood  on  the  cut  surface  from  numerous 
thin-walled  blood-vessels.  They  are  clinically  less  imix)rtaut  than  those  of  the 
thrombotic  ty|>p. 

Fatty  Degeneration, — ^This  form  of  degeneration  takes  place  especially  during 
pregnancy.     Fat  areas  may  be  seen  scattered  throughout  the  tumor  or  the 


KlO.  93, FlSROMYOMA  WtTH  CTflTIC  DEtiENEllATION. 

Low  power.  The  sectioQ  ^'oolains  irregular  t-avitiea  which  wcrv  fUhnl  lAitli  n  thick,  dourly  f^nld. 
The  section  is  lakmi  from  the  ed^e  of  a  lurRc  ouvity,  the  condition  iM^intf  due  Mi  iifrroKiH.  Thr  iiucl«4 
of  the  muaele-celia  are  cut  in  cra5is-sH.'ction.     There  is  a  iimrked  infiltration  with  hukoeytes. 


tumor  may  l:>e  almost  entirely  converted  into  fat.     Fatt^^  def^eneration  is  also 
seen  in  atrophied  fibroids  following  the  mciiupause. 

Necrosif^  of  fibroids  occurs  when  they  l>ecome  deprived  r»f  their  hlooil -supply. 
This  is  apt  to  happ4ni  during:  prep^nancy  and  constitutes  a  dangerous  complica- 
tion. Pedunculated  fibroids  may  become  necrotic  as  a  result  of  torsion.  Partial 
necrosis  with  cyst  formation  may  occur  without  causing;  symptoms  unless  infect 
tion  takes  place.     If  the  surface  of  the  fibroid  takes  part  in  the  necrosis  tlie 
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results  are  more  serious,  for  the  damageci  peritoneum  may  cause  adhesions  to 
the  intestines,  and  from  this  source  tbtTc  i.s  p-eater  danger  of  infection. 

Red  degeneration  is  atso  applied  to  the  earl^^  stiiKe  of  necrosis,  especially 
that  seen  in  connection  with  prej^naney.  The  necrosis  lx*gins  in  the  center  of 
the  tumor.  The  myomatous  tisKsue  lost*s  its  elasticity,  and,  as  a  result  of  diffu- 
sion of  the  blood  coloring-matter,  becomes  pink  or  flesh  colored.  As  the  necro- 
sis procuresses  the  color  becomes  bniwn  un<l  greenish.  In  the  end  the  tissue 
sometimes  becomes  dr>'  and  crumpled  or  sometimes  liquefied. 


w?<».  ■ 


--w--i 


Fid,  94.  — I  a 
Low  pqwer.     Scattorwi  through  the  section  liif 
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WITH  HeMORRHAGB. 

nmssea  of  blood-coqitisrli-s  and  single?  coTpuselea. 


I 


The  blood-veaatls,  ua  can  \>c  seen  uciit  the  ecntcr  of  the  section,  arv  djj^ited* 

Caicifiiealion  represents  a  deposit  of  lime  salts  in  the  tissue  of  the  tumor. 
This  occurs  in  long-existing  fibroids,  and  is  seen  usually  after  the  menopause. 
The  calcified  process  may  i^e  in  scattered  areas  or  may  involve  the  entire  tumor. 
If  tliere  are  multiple  filjroids  the  calcification  may  appear  in  some  of  tlie  tumors 
and  not  in  others. 

Regressim  Changes. — After  the  menopause  a  change  takes  place  in  the  tissue 
of  the  fibroid  like  that  which  occurs  in  the  uterus.  The  change  consists  princi- 
pally in  a  diminishing  proportion  of  muscular  to  connective  tissue.  The  con- 
nective tissue  gradually  loses  its  cellular  elements  and  approaches  cicatricial 
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tissue  in  character.  There  is  a  consequent  shrinking  of  the  tumor  bulk.  This 
atrophy  of  utejnne  fibroids  has  led  to  the  belief  that  they  disappear  or  arc  '*ab- 
isorbed"  after  the  menopause.     They  probably  never  disappear. 

Regressive  or  atrophied  fibroid  tumors  are  not  to  l>e  regarded  as  beyond 
the  pale  of  danger,  for  they  are  especially  prone  to  various  forms  of  degenera- 
tion. 

Atrophy  of  fibroids  is  not  entirely  confined  to  the  mentfpause,  for  it  is  some- 
times obser\'ed  during  the  puerperium. 


Fio.  95. — Fjbrdmyoma  with  Necrosis. 
Low  power.     Much  of  the  tissue  has  become  iiecTotit^  If  siviiig  material  of  a  thick  fluid  consistency 
which  ha*  no  definite  stru*'tur(L<  inicroscopi^'allj^  infiltrated  with  n  few  leukocytes.     The  iiiyutiialou9 
tissue  ifi  preserved  uloug  the  Itluod-ve^sel:^,  i\»  in  welJ  ^hown  to  Iht'  right  of  the  Jntwitjg. 

Sarcomatous  Change, — The  sonvUled  mah^nant  degeneration  of  fibre lids  occurs 
most  commonly  in  long-exij^ting  tumors  after  th(^  menopause.  The  change 
starts  usually  at  some  localized  point  near  the  center  of  the  growtli.  The  entire 
tumor  may  become  involvetl  iind  be  the  starting-point  of  distant  metastases. 
There  is  a  wide  variation  in  the  estimates  of  the  frequency  with  which  sarcoma- 
tous change  takes  place.  This  is  most  generally  put  at  5  per  {*ent.  More  recent 
inv&stigationa  with  improved  staining  methods  have  demonstrated  that  many 
of  the  diagnoses  are  erroneous,  and  that  the  actual  proportion  is  nearer  1  per 
cent.     (See  also  Sarcoma  of  Uterus,) 
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In  order  to  make  an  exact  diajgTitJsis  between  a  myoma  rich  in  oelis  and  a  myosarconiA  Raab 
recsommeiidH  the  following:  points  fur  considertition: 

(1)  8tructure  of  tlu'  nHiwciikr  ti.ssue  and  its  richneee  in  cells;  (2)  changes  in  the  nuclei;  (3) 
division  of  the  nuchn;  (4)  content  of  intercellular tibrila  (hyaline);  (5)  giant-oclls;  (6)  boundaries 
of  the  tumor. 

Other  important  points  arc*  that: 

1.  Rich  ceO  content  and  limited  development  of  eonncctive  tissue  cannot  settle  the  diagno- 
sis  of  myosarcoma,  Hincr  ordinary  myomata,  rich  in  (!elLs.  omy  show  the  same  t^ondition. 

2.  The  nucleus  in  myosarcoma  does  not  show  any  decided  change  in  form  in  contrast  to 
that  of  c>rdinary  myoma. 


X 
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Pin.  y6. FlBKOMYUMA  WITH  CALCIFICATION. 

Low  power.  Tht'  darker  arcaa  Hrmttered  through  tin*  tirtsur  are  areas  of  beginning  caleifieation. 
Their  irregulMr  outlines  and  dw^p  ittaiiiiiJtc  jjro|>erlit's  arp  characteri-^tir.  The  tiasfup  on  the  right  is 
poor  in  nuclei  and  conc*iat»  largely  of  connective  tiissue. 


3.  The  mere  presence  of  division  of  nuclei  cannot  be  taken  as  decisive.  It  iw  decisive  only 
if  abundant^  and  examination  shoiikl  Ik-  direete<l  elitefly  to  the  youngei^t  parts  of  tlte  tumor  that 
have  not  yet  iin<lerp^one  regressive  metamorphoHlK. 

4.  Hyaline  dej^enerat  inn  is  more  likely  to  take  place  in  myomata  and  i»  fierhaps  to  be 
re^arfle<i  a^s  a  eicatririal  procei=i3. 

h,  Giant-eelk  have  a  sjweial  value  in  the  diagnosis  of  mdignancy.  They  may  appear  very 
rarely  in  benign  myomata,  but  if  found,  they  are  isfilated.  They  appear  in  great  numbers  in 
myosarcoma  and  with  especial  abundance  in  the  boornlarii^  tjf  the  hyaline  mtusses. 

6.  Benign  tumors  show  sharply  circumflcribe*!  iKjundaries.  My«»sarcoinata  do  not  show 
a  real  infiltrating  proliferation,  but  a  penetration  inlo  the  lym])h-ve>st*els  (Kolder). 


Adenocarcinoma  of  the  enfloinetrium  i.s  nut  infreciuently  associated  with 
myomata.  This  comb iimt ion  occurs  more  commonly  in  the  large,  long-existing 
tumors.  It^  of  course,  is  not  in  ixny  .sense  a  carcinoraatoys  degeneration  of  the 
fibroid,  as  the  two  processes  are  hi^stologically  entirely  distinct.  It  is  probable 
that  the  myomatous  growth »  acting  mechanically  as  an  irritant  to  the  endo- 
metrium»  encourages  the  malignant  process. 
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Fuj.  1)7. — FiBRoi«yoMA  with  Carcinoma. 
Low  power.     Most  of  the  Boction  ronsiats  of  fihroniyoniatous  tiaaiue  in  process  of  necrods,  with  an 
infiltrtttion  of  leiikocytos.    Four  art'H«  of  rur*  iiKJiimtous  tlsaiie  are  se<'n,  the  f:etit4^rM  of  two  of  which 
arv  nccrulie.     This  area  was  foutid  in  thi*  oonU-r  rrf  u  polyp.     The  raw  is  extremely  rare. 

In  vpr>'  ran'  inHtancpf*  a  niyfuiiittuuH  ()o]>'p  of  tlie  utfriL^  may  bocoiin*  ixTnu-atcd  with  a 
carrinomatoiLH  fjrowth.  In  a  c\\^^  operated  on  by  the  author  a  neerotir  myoma  was  rcinovt^l 
from  the  cer\'iraJ  canal  \i\  an  r>ltlerly  woman.  The  i^olyp,  both  macrfweopJertllY  anil  rnii-roitcopv 
ieally,  wasi  that  of  a  |K*<liin€ulatfNi|  fibroid  alKUit  the  size  of  an  Eii|?li.sh  walnut-  Through  portionst 
of  the  tumor  were  found  aresL-*!  of  squamous  eell  rareinoma,  though  there  wan  no  apparent  trace 
of  malignant  di!*ea>Je  in  the  eervieal  tissue.  Tlje  disen^se  later  rectirr<*<!  jii  the  pararnetrimiL 
Von  Winewater  pr^porte^l  a  very  nimiiar  ^va^  i  Arch,  f*  CIjti.^  Y^\2\  in  whieh  there  wiL'?  ati  adeno- 
careinonmtoUH  inviiwion  of  a  pe(hiiieulat(*d  inyoma.  In  hin  rrt^e  the  uterus  was  removed.  Al- 
though adenocarrinoma  wa«  fount!  tlirou^^hout  the  myoma,  the  uterine  wail  was  entirely  free 
fnrim  malii^ant  invasion.  He  thinkss  that  the  di.sea^  originatefl  in  the  peihcle  of  the  myoma 
and  spread  into  the  tumor  rather  than  into  the  uterine  wail,  following  the  lines  of  leaat  resii^tatice. 
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Infection. — ^Uterine  myomata  may  become  infected  in  several  ways.  Gkqiav 
ficially  they  may  take  part  in  a  pelvic  peritonitis  that  results  from  a  gQHonfanl 
or  puerperal  infection.  The  inflammation  in  this  case  is  confined  to  the  peri- 
toneal covering  of  the  tumor  and  is  manifested  by  adhesions.  .  Necrotic  myomata 
become  adherent  as  a  result  of  a  damaged  peritoneal  covering.  The  injuxy  to 
the  peritoneum  is  caused  by  obstruction  of  the  peripheral  blood-fnipp^. 

Fibroids  may  also  become  adherent  to  peritoneal  surfaces  if  the  imflBUie  is 
great  enough  or  is  exerted  against  hard  surfaces  so  as  to  traumatiae  the  aeroos 
membrane.  A  necrotic  fibroid  adherent  to  the  intestines  may  result  in  aerious 
infection  and  peritonitis,  the  path  of  infection  being  through  the  wall  of  the 
intestines.  This  is  one  of  the  special  dangers  that  threaten  fibroids  aasociated 
with  pregnancy. 

Another  form  of  infection  is  that  which  reaches  the  myoma  through  the 
general  circulation.  This  has  been  proved  by  the  finding  of  pathogenic  germs 
in  the  tissues  of  fibroids  and  explains  the  elevated  temperature  which  some 
myomatous  women  show.  It  must  also  explain  many  cases  of  acute  pelvic 
inflammation  which  complicate  uterine  fibroids  where  gonorrheal  and. puerperal 
infection  can  be  positively  ruled  out.  These  inflanmiations  are  sometimea  very 
extensive,  involving  the  adnexa  and  resulting  in  large  pelvic  abscesses. 

Polypoid  submucous  myomata  frequently  become  infected  and  gangrenous. 
Occasionally  during  the  puerperium  subserous  myomata  suppurate. 

Frequency. — Uterine  myomata  occur  with  extraordinary  frequency.  At 
least  40  per  cent,  of  all  women  have  fibroids,  while  nearly  all  single  women  of 
middle  age  have  them.  Only  a  certain  percentage  of  the  tumors,  however,  give 
trouble,  many  of  them  remaining  entirely  insignificant.  It  is  rare  to  see  fibroids 
in  women  under  twenty-five  years  of  age.  Most  tumors  begin  their  growth 
between  the  ages  of  twenty-five  and  forty,  and  if  they  cause  symptoms  they 
l>ecome  subject  to  treatment,  mast  commonly  l)etwcen  the  ages  of  forty  and 
fifty.  After  the  menopause  it  is  doubtful  if  new  tumors  ever  develop.  Thus, 
it  will  l)c  seen  that  the  origin  of  growth  of  fibroids  parallels  somewhat  closely 
the  child-bearing  era.  The  rate  of  growth  varies  widely.  Usually  it  is  very 
slow,  and  it  may  take  several  j'cars  for  a  mj^oma  to  l)ecome  large  enough  to 
attract  attention.  Occasionally  one  takes  on  a  ver>'  rapid  development,  and 
it  is  tumors  of  this  kind  that  have  been  frequently  mistaken  for  sarcomata. 
The  microscopic  api^earance  of  rapidly  growing  myomatous  cells  is  very  like 
sarcoma  and  can  only  l>e  distinguished  by  expert  examination.  In  many  in- 
stances the  apparent  rapid  enlargement  of  a  fibroid  is  not  due  to  an  actual 
multiplication  of  the  myomatous  elements,  but  to  edema  or  some  form  of  de- 
generation or  inflammation. 

Fibroids  associated  with  pregnancy  usually  enlarge,  though  they  may 
diminish,  in  size.  Sometimes  there  is  a  temporary  enlargement,  followed  by  a 
cessation  of  growth  or  even  an  atrophy.  The  enlargement  of  a  fibroid  after 
the  menopause  is  alwaj's  due  to  some  form  of  degeneration. 
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Symptoms-^The  symptomatology^  uf  uterine  fibroids  depends  to  a  great 
extent  on  the:  location  of  the  tumor.  If  favorably  placed,  a  myomatous  tumor 
may  grow  to  a  large  size  without  giving  tlie  patient  the  slighte.st  discomfort. 

A  subserous  fibroid  growing  toward  the  alxlominal  cavity  may  l>e  sup- 
ported by  the  brim  of  the  pelvis.  By  drawnng  the  uterus  with  it,  the  fibroid, 
instead  of  causing  pelvic  pressure,  acts  in  exactly  the  opposite  direction,  so  that 
patients  may  cany  one  of  these  tumors  for  jT'ars  without  noticing  it.  In  fact, 
many  patients,  feeling  the  hard  lump  in  the  abdomen,  regard  it  as  a  normal 
part  of  their  anatomy. 

If,  however,  the  tumor  is  so  located  as  to  cause  pelvic  pressure,  symptoms 
ensue.  Thus,  a  fibroid  growing  in  the  lower  posterior  wall  of  the  uterus  is  more 
likely  to  exert  downward  pressure  on  the  pelvic  supports  than  one  that  is  grow- 
ing in  the  fundus.  This  downward  pelvic  pressure,  in  whatever  way  it  is  caused, 
i-epresents  one  of  the  most  important  phases  of  all  g>'necologic  symptom  a  tolog>\ 
The  patient  is  almovst  contioually  conscious  of  a  bearing-do wti  discomfort,  which, 
without  giving  actual  pain,  serves  in  time  to  become  a  serious  drain  on  the 
general  health.  Patients  with  ihk  symptom  cannot  l)e  on  their  feet  long  with- 
out  Ix^coming  tired.  Working  wtmien  become  worn  and  exhausted,  while  the 
well-to-do  are  prevented  from  taking  part  in  the  various  activities  to  which  they 
are  accustomed.  The  ill  effect  of  pelvic  jiressure  on  the  general  nervous  system 
Ls  of  great  clinical  importance,  and  must  be  borne  in  mind  in  considering  the 
treatment  of  uterine  fibroids. 

Besides  pnxlucing  the  effect  of  weight  and  general  pelvic  pressure,  fibroids 
may  cause  other  pressure  symptoms.  A  tumor  encroaching  on  the  rectum 
may  cause  constipation.  It  does  this  partly  by  olxstructiug  the  lumen  of  the 
bowel  and  partly  by  interfering  with  the  muscular  peristalsis  of  the  rectal  wall. 
Occasionally  an  impacted  myoma  may  entirely  obstruct  the  Ixjwel.  Fihroids 
on  the  anterior  wall  of  the  uterus  may  cause  symptoms  of  irritation  of  the 
bladder,  thougli  this  occurs  less  commonly  than  one  might  suppose.  They 
have  been  known  to  cause  by  pressure  complete  suppression  of  the  urine.  Tumors 
that  obstruct  the  bladder  usually  develop  from  the  cervix. 

It  is  possible  for  a  myoma  to  grow^  in  siicli  a  way  as  to  press  on  the  sciatic 
nerve  and  cause  pain  in  the  !cg.  Large  tumors  arc  often  attended  with  cyanosis 
and  palpitation  fis  a  result  of  their  size  and  weight. 

Uncomplicated  fibroids  are  not  tender  and  ordinarily  do  not  give  pain, 
except  occasionally  in  connection  with  menstruation. 

Pelvic  pain  and  tenderness  usually  signify  an  inflammator>^  process.  If 
the  process  is  active,  the  course  is  that  of  any  jx^Ivic  inflammation.  Painful 
and  tender  fil>roid  tumors,  where  there  is  no  atiive  inflammation,  as  a  rule, 
indicate  adhesions,  A  sudden  acute  abdominal  attack  is  sometimes  the 
result  of  torsion  and  demands  immediate  operation. 

Interstitial  fibroids  are  very  apt  to  cause  dysmenorrhea,  while  intermenstrual 
pain  is  a  very  frequent  sign  of  interstitial  growth. 
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The  most  important  effect  of  fibroids  is  uterine  bleeding  in  tbe-fonn  of 
rhagia.  The  catamenia  is  characterized  by  a  more  profuse  flow,  the  appeaianee 
of  clots  in  the  menstrual  blood,  and  a  prolongation  of  the  period  b^srond  ito 
normal  limits.    There  b  usually  a  shortening  also  of  the  intermenstrual  period. 

All  three  forms  of  these  tumors  may  cause  abnormal  uterine  bkeding,  but 
it  more  commonly  comes  from  the  submucous  or  oentripetally  growing  type. 
Centrifugal  tumors  may  grow  to  an  enormous  size  without  producing 
rhagia.  The  continued  menorrhagia  of  bleeding  fibroids  results  in 
detriment  to  the  patient's  health.  A  secondary  anemia  .always  ensiles  and  tho 
hemoglobin  may  be  reduced  as  low  as  25  per  cent,  or  even  10  per  cent. 

Besides  the  constitutional  s3niiptoms  resultant  on  the  frequent  loaseB  of 
blood,  bleeding  fibroids  produce  a  very  deleterious  effect  on  the  nervous  sys- 
tem, especially  if  there  be  a  neurotic  predisposition. 

Polypoid  submucous  fibroids,  besides  causing  menorrhagia,  may  also  cause 
metrorrhagia.  This  is  due  to  the  fact  that  these  tumors'  usually  become  necrotic 
and  the  intermenstrual  blood  c6mes  from  the  macerated  surface.  Hemorrhages 
from  this  source  may  be  very  alarming.  It  should  be  remembered,  however, 
that  the  bleeding  from  fibroid  tumors  is  always  venous,  and,  therefore,  almost 
never  fatal. 

Necrotic  polypoid  submucous  fibroids  'cause  a  foul  leukorriieal  discharge 
which  in  odor  and  consisteilcy  closely  resembles  that  from  cancer  of  the  cervix. 

There  are  certain  changes  that  appear  in  other  oigans  of  the  body  with 
sufficient  frequency  in  connection  with  fibroid  tumors  to  have  led  to  thle  belief 
that  the  growths  bear  some  causal  relationship  to  the  associated  condition^ 
The  principal  secondary  conditions  in  this  connection  are  heart  lesions,  hyper- 
thyroidism, and  diabetes.  Of  these,  heart  lesions  occur  most  frequently,  and 
appear  sufficiently  often  to  have  earned  the  appellation  of  "myoma  heart." 
Disturbances  of  the  heart  are  usually  seen,  either  in  connection  with  laige 
long-atanding  myomata  in  women  past  middle  life  or  where  there  has  been 
long-continued  menorrhagia  and  secondary  anemia.  The  fundamental  condi- 
tion of  the  heart  is  that  of  compensatory  dilatation,  which  usually  rights  itself 
after  the  removal  of  the  tumor.  If,  however,  the  case  is  neglected  the  heart 
may  lose  its  compensation  (see  also  page  115). 

Fibroids  and  Pregnancy. — The  relationship  between  pregnancy  and  uterine 
myomata  is  a  subject  of  much  importance,  for  not  only  does  pregnancy  affect 
the  growth  of  the  tumors  in  various  ways,  but  th^umors  exert  a  dangerous 
influence  over  the  course  of  pregnancy. 

Fibroids,  as  we  have  seen,  may  take  on  a  very  rapid  growth  during  preg- 
nancy. In  this  process  the  myomatous  elements  seem  to  share  in  the  physiologic 
hypertrophy  of  the  uterine  wall.  The  enlargement  of  the  myoma  may  be  per- 
manent or  the  tumor  may  become  regressive  after  the  birth  of  the  child.  Some- 
times fibroids  atrophy  during  pregnancy,  but  this  is  not  the  rule.  The  blood- 
supply  of  fibroids  during  pregnancy  is  usually  diminished,  especially  if  they  are 
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subserous  or  pedunculated,  and. this  constitutes  a  very  serious  danger,  for  it 
may  result  in  necrosis  of  the  tujiior  and  subsequent  infeetion.  Fatty  degenera- 
tion of  the  tumors  is  one  of  the  changes  that  take  place  during  pregnancy. 

Of  the  influences  that  fibroids  exert  on  the  course  of  pregnancy,  abortion  is 
one  of  the  most  common.  It  is  probable  that  interstitial  tumors  distorb  the 
muscular  tension  of  the  uterine  wall,  so  that  abnormal  contractions  occur  sulfi- 
cient  to  disloilge  the  ovum. 

Submucous  fibroids  produce  abnormal  changes  in  the  endometrium.  It  is 
thinned  and  flattened  over  the  surface  of  the  tumor,  while  the  remainder  becomes 
permanently  h\T>ertroplued.  The  endometrium  may,  therefore,  become  poor 
soil  for  the  continued  growth  of  the  ovum. 

Undoubtedly,  fibroids  to  some  extent  prevent  impregnation.  This  is  denied 
by  some,  but  authentic  %uret>  seem  to  show  that  the  percentage  of  sterility  in 
myomatous  women  is  higher  than  in  normal  women.  The  average  proportion 
of  sterility  in  all  women  is  between  12  and  15  per  rent.,  while  that  in  myomatous 
women  is  about  30  per  cent.  Just  why  a  myomatous  predisposition  causes 
sterility  is  not  known.  On  the  other  hand^  it  has  Ix^en  claimed  tliat  fibroids, 
by  prolonging  the  menstrual  era,  sometimes  favor  fertility. 

Myomata  that  are  large  or  so  placed  as  to  obstruct  the  uterine  canal  may  act 
as  a  seriou.s  interference  to  childbirth. 

The  relationship  hetwcim  myomata  and  the  function  of  menstruation  is  a 
matter  of  interest.  Women  who  develop  fibroids  are  apt  to  give  a  history  of 
having  begun  to  menstruate  at  an  especially  early  age.  They  also  continue  to 
menstruate  to  a  later  age  than  the  average,  the  menopause^  coming  at  fifty  or  over. 
^Myomatous  women  usually  menstruate  profusc»ly  from  the  time  the  catamenia  is 
established,  and  clotting  of  the  menstrual  blood  often  occurs  long  before  evi- 
dences of  fibroid  growtti  appear. 

The  diagnosis  of  uterine  fibroids  is,  in  the  majority  of  cases,  attended  with 
little  difficulty.  The  characteristic  hard^  nodular,  asjmimetric  feel  of  the  uterus 
is  usually  unmistakable;  nevertheless,  there  are  many  chances  for  error. 

In  palpating  the  abdomen  the  most  important  sign  is  the  ability  to  feel  the 
fundus  of  the  uterus  just  Ijack  of  the  pubes.  In  the  absence  of  pregnancy  this 
indicates  a  fibroid  uterus  in  the  vast  majority  of  cases,  though  it  must  be  remem- 
iK^red  that  it  nmy  result  from  a  tumor  of  the  adnexa  in  thc^  i>osterior  euhlesac, 
which  is  pushing  the  uterus  forward  toward  the  anterioi"  abdominal  wall.  An 
adherent  tumor  of  this  kind,  whether  of  the  ovary  or  of  the  Fallopian  tul>e,  creates 
with  the  uterus  a  mass  which  is  often  mistaken  for  a  fibroid  uterus,  a  mistake  in 
diagnosis  that  may  Im»  made  by  tlie  most  expert.  The  error,  however,  is  not 
serious,  for  if  there  are  symptoms,  either  condition  indicates  an  alxlominal  ope- 
ration. 

A  well-advanced  cancer  of  the  body  of  the  uterus  is  often  difficult  to  dis- 
tinguish from  a  symmetric  edematous  fibroid.  If  tliere  lias  been  metro rrhagia, 
suspicion  of  cancer  should  be  aroused,  and  it  is  advisable  to  make  a  prehminary 
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intra-uterine  examination,  with  removal  of  a  specimeji  for  microscopic  diagnosis. 
This  is  important,  since  even  after  the  abdomen  is  opened  it  may  not  be  possible 
to  distinguish  between  the  two  conditions.  A  correct  diagnosis  is  essential,  be- 
cause if  the  tumor  is  a  fibroid,  supravaginal  hysterectomy  is  indicated,  while  if 
it  is  cancer  of  the  body,  a  complete  hysterectomy,  preferably  by  Wertheim's 
method,  should  be  performed. 

The  diagnosis  between  pregnancy  and  a  myomatous  uterus  is  sometimes  ex- 
ceedingly difficult  and  may  lead  to  disastrous  procedures.  A  S3rmmetric  edema- 
tous myoma  may  resemble  a  pregnant  uterus  very  closely  indeed.  When  there 
is  doubt  between  these  two  conditions,  the  most  reliable  help  is  from  the  history 
of  menstruation.  Pregnancy  causes  amenorrhea  and  fibroids  tend  to  cause 
menorrhagia,  yet  it  must  be  borne  in  mind  that  pregnant  women  sometimes 
bleed  periodically,  while  fibroids  occasionally  are  associated  with  temporary 
amenorrhea.  Other  incidental  signs  are  helpful.  Of  these,  the  consistency  of  the 
cervix  is  most  valuable.  The  cervix  of  a  myomatous  uterus  does  not  exhibit  the 
softness  characteristic  of  pregnancy.  If,  however,  there  is  a  severe  laceration 
with  eversion  of  the  lips,  the  sign  may  be  doubtful.  The  condition  of  the  breasts, 
the  presence  or  absence  of  blueness  of  the  vaginal  mucous  membrane,  are  inci- 
dentally valuable.  If  on  opening  the  abdomen  doubt  still  exists,  something 
can  be  told  from  the  color  of  the  uterus.  A  myomatous  uterus  has  rather  a  pink- 
ish hue,  while  that  of  the  pregnant  one  is  a  deep  purple.  If  doubt  still  exists,  it 
is  best  to  incise  the  uterine  wall  in  a  longitudinal  direction,  by  which  a  certain 
diagnosis  can  be  made  at  once.  The  corpus  luteum  sometimes  indicates  the 
real  condition,  but  is  not  entirely  reliable.  If  it  is  very  large,  it  throws  ad- 
ditional evidence  in  favor  of  pregnancy. 

The  use  of  the  uterine  sound,  formerly  so  commonly  used  in  the  diagnosis  of 
uterine  myomata,  is  not  recommended  under  any  condition.  The  information 
gained  from  it  is  of  little  value,  while  the  dangers  in  its  use  are  considerable.  The 
Abderhalden  test  for  pregnancy  is  especially  valuable  m  differentiating  fibroids 
from  pregnant  uteri. 

The  treatment  of  uterine  myomata  depends  on  their  size,  rapidity  of  growth, 
and  the  production  of  symptoms.  Many  fibroids  require  no  treatment  at  all. 
Small  subserous  tumors  that  are  either  stationary  or  growing  very  slowly,  and 
which  are  causing  no  symptoms,  may  be  let  alone,  but  should  be  kept  under 
periodic  observation,  especially  if  the  patient  is  Ukely  to  become  pregnant. 
Atrophied  fibroids  of  moderate  size  after  the  menopause  do  not  need  treatment 
if  they  are  giving  no  symptoms,  but  should  be  carefully  watched  for  evidences  of 
degeneration. 

Large  fibroids,  when  discovered,  should,  as  a  rule,  be  removed  even  if  they  are 
causing  no  discomfort,  for  they  are  practically  sure  to  give  trouble  sooner  or  later, 
and  their  removal  is  safer  and  easier  if  it  is  done  before  serious  symptoms  or  com- 
phcations  take  place. 

Fibroids  that  cause  symptoms  should  in  most  cases  be  treated  sur^cally. 
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The  symptoms  that,  require  surgical  intervention  are  those  that  result  from 
bleeding,  pressure,  infection,  and  degeneration.  It  is  obvious  that  symp- 
toms from  the  last  three  conditions  named  can  only  be  treated  by  surgical 
operation. 

Bleeding,  however,  when  not  due  to  degenerative  processes  in  the  tumor, 
may  be  subject  sometimes  to  other  forms  of  treatment  than  surgery.  As  we 
have  seen,  the  bleeding  from  a  submucous  myoma  comes  from  the  hypertrophied 
endometrium  not  covering  the  tumor.  It  is,  therefore,  possible  sometimes  to 
relieve  the  menorrhagia  by  curetment.  The  relief  is,  however,  usually  only 
temporary.  The  procedure  is  especially  useful  in  tiding  a  patient  over  the 
menopause,  with  the  hope  of  a  future  atrophy  of  the  tumor.  This  form  of  treat- 
ment is  to  be  used  only  in  small  or  moderately  sized  fibroids. 

There  are  various  drugs  that  are  in  common  use  for  treating  menorrhagia 
due  to  fibroids,  most  prominent  of  which  are  ergot,  hydrastis,  and  hamamelis. 
The  results  of  their  use  arc,  however,  very  unsatisfactor>\  Recently  pituitrin 
has  come  into  favor,  and  encouraging  reports  have  been  made  in  its  administra- 
tion for  the  control  of  non-puerperal  uterine  bleeding. 

In  some  cases  the  bleeding  from  fibroids  may  be  controlled  by  the  use  of 
radium  or  the  ar-rays.  The  effect  of  radiation  results  in  the  destruction  of  the  folh- 
cles  of  the  ovaries,  which,  according  to  our  present  knowledge,  preside  over  men- 
struation. Whether  radiation  affects  the  bleeding,  in  addition,  by  direct  effect  on 
the  uterine  tissues  is  a  matter  of  conjecture.  This  form  of  treatment  undoubt- 
edly has  a  valuable  place  in  the  therapy  of  fibroids  in  certain  cases,  especially  in 
patients  who  are  near  the  menopause  or  who  are  constitutionally  unfit  for  surgi- 
cal operation.  The  treatment  has  certain  disadvantages  which,  for  the  present 
at  least,  greatly  restrict  its  field  of  usefulness.  Besides  the  ordinary  danger  of 
bums  in  the  application  of  radiation  there  is  very  serious  danger,  in  treating 
cases  where  there  is  any  form  of  degeneration,  infection,  or  malignant  disease,  of 
greatly  aggravating  the  complicating  process.  Radiation  when  applied  im- 
properly to  fibroid  tumors  may  cause  degeneration,  necrosis,  and  inflammation, 
so  that  it  must  be  used  only  by  the  most  experienced. 

After  the  menopause  bleeding  always  means  some  form  of  degeneration  or 
malignancy,  so  that  radiation  should  not  be  used  at  that  period  of  fife. 

The  work  of  Kelly  with  radium  in  treating  myomata  has  been  especially  noteworthy.  His 
method  of  treatment  is  to  introduce  large  amounts  of  radium  into  the  uterine  canal  with  com-* 
paratively  short  exposure.  He  is  able  to  produce  amenorrhea  in  every  case,  and  in  many 
instances  a  great  reduction  and  even  disappearance  of  the  tumor.  In  the  case  of  young 
women,  by  proper  regulation  of  the  dosage  he  can  relieve  menorrhagia  without  causing  com- 
plete amenorrhea.  Kelly  beUeves  that  with  improved  tcchnic  it  will  be  possible  to  reheve 
every  patient  of  hemorrhage  and  in  9  cases  out  of  10  to  do  away  with  the  tumor. 

Myomectomy  and  Hysterectomy. — The  surgical  treatment  of  uterine  myo- 
mata consists  either  in  the  enucleation  of  the  tumor,  myomectomy,  so-called,  or 
in  the  removal  of  the  uterine  body  by  a  supravaginal  hysterectomy. 
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Small  tumors  that  are  met  with  incidentally  during  a  pelvic  operatiMi'duKild 
alwa3rs  be  removed  by  myomectomy  as  a  routine,  unless  th^  are  so  nuinerooB 
or  deep-seated  that  this  operation  is  not  feasible. 

It  is  often  possible  to  enucleate  symptom-giving  tumors  of  considei^Ue  sue^ 
and  the  question  not  infrequently  arised  as  to  wtudh  joperation  is  advisable.  This 
question  must  be  decided  very  much  as  is  the  question  of  conservation  or  ladieak 
ism  in  chronic  pelvic  inflammation.  One  must  first  weigh  the  ccunparattve 
merits  of  the  two  operations.  If  the  myoma  is  of  consideraUe  mxe  and  not  woD 
pedunculated,  a  myomectomy  is  a  bloodier  and  more  difficult  operation  than  hys- 
terectomy. The  immediate  convalescence  from  extensive  myomectomy  open- 
tions  is  apt  to  be  very  stormy,  while  that  from  h3rsterectomy  is  unusually  good. 
Moreover,  the  removal  of  one  or  more  fibroids  from  the  wall  of  the  uterus  does 
not  insure  against  the  development  of  others  at  some  later  date.  In  3roung 
women  the  chances  of  recurrence  are  very  considerable.  Myomectomy- opera- 
tions, owing  to  the  exposure  of  wound  edges  and  suture  knots,  are  more  often 
followed  by  postoperative  adhesions  than  are  hysterectomy  operations.  Thus, 
it  will  be  seen  that  myomectomy  has  certain  disadvantages  which  often  make  the 
procedure  inadvisable.  There  are,  however,  circumstances  under  which  the 
operation  must  be  performed  if  it  is  surgically  possible  to  do  so.  The  most  im- 
portant indications  for  its  use  are  in  young  women  who  wish  to  bear  children, 
and  in  those  who  for  sentimental  reasons  prefer  the  ill  chances  of  a  myomectomy 
to  the  loss  of  pelvic  organs.  Women  in  the  child-bearing  period  who  have  bad  a 
myomectomy  performed  should  be  periodically  examined  until  after  the  meno- 
pause. 

Most  fibroids  that  require  operation  are  best  treated  by  a  supravaginal  hjrs- 
terectomy  by  the  abdominal  route.  The  abdominal  route  has  so  many  advantages 
over  the  vaginal  that  the  question  hardly  needs  discussion.  It  may  be  said,  how- 
ever, that  the  chief  advantage  of  the  former  is  that  it  is  possible  to  secure  a  much 
more  efficient  postoperative  pelvic  support,  a  point  that  far  outweighs  all  other 
considerations. 

A  supravaginal  operation  is  preferable  to  a  complete  hysterectomy,  partly 
because  it  is  a  simpler  and  safer  operation,  and  partly  because  by  leaving  the 
cervix  better  pelvic  support  can  be  secured. 

The  only  advantage  that  a  complete  hysterectomy  has  over  supravaginal 
amputation  is  the  avoidance  of  a  possible  future  carcinoma  of  the  renuuning 
cervical  stump.  This  comphcation  does  occur,  but  it  is  extremely  rare.  It  is 
safe  to  say  that  if  a  complete  hysterectomy  were  performed  in  every  case  as  a 
routine  the  increased  operative  mortality  would  be  considerably  greater  than 
the  incidence  of  cancer  following  supravaginal  amputation. 

The  technic  of  supravaginal  hysterectomy  is  described  in  detail  on  page  713. 
The  chief  points  to  aim  for  in  performing  the  operation  are  to  secure  permanent 
pelvic  support  and  to  avoid  the  possibility  of  postoperative  adhesions.  If  these 
two  objects  are  attained  the  after-results  of  hysterectomy  for  fibroids  are  excel- 
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lent,  and  are  especially  remarkable  in  thoste  cases  where  there  have  been  associ- 
ated nervoui*  disturbances. 

The  question  of  leaving  in  one  or  both  ovaries  when  possible  is  one  about 
which  there  Ls  considerable  disagreement.  It  h  doubtful  if  leaving  in  ovarian 
tissue  does  very  much  good. 

Polj'poid  myomata  are  removed  per  vaginam.  If  they  have  a  firm  pedicle 
they  can  l>e  removed  with  blunt-tipped  seissoi-s,  preferably  under  an  anesthetic, 
as  the  bleeding  is  sometimes  troublesome.  Some  of  the  necrotic  myomata  can 
lie  removeil  by  the  finger  without  anesthesia,  a  jxjint  that  is  useful  to  remember 
in  treating  elderly  women ^  in  whom  these  necrotic  fibroids  very  frequently  appear. 

ADENOMYOMA 

Adenomyomata  constitute  a  special  type  of  uterine  fibroids.  They  are 
distinguished  from  the  ordinary  myomata  by  the  diffuse  maimer  in  which 
they  grow  in  the  uterine  wall,  and  by  their  containing  embedded  in  the  myo- 
matous tissue  numerous  gland-like  structures.  These  glands  are  lined  by  epi- 
thelium very  similar  to,  and  pnjbabiy,  for  the  most  purt^  identical  with,  that  of 
the  endometriimij  while  immediately  surrounding  the  glands  is  a  cytogenous 
connective  tissue  Uke  that  of  the  endometrial  stroma. 

The  origin  of  the  adenomyomata  is  a  matter  of  much  scientific  interest. 
As  a  result  of  the  investigations  of  von  Recklinghausen,  it  was  Ijclievetl  for  a 
time  that  they  all  develop  from  rests  of  the  Wolffian  body,  von  Reckhnghausen 
demonstrated  structures  in  s<3me  of  his  sjiecimens  resembling  the  convoluted 
tubules  and  glomeruli  of  the  kidney.  Later  researches,  especially  by  R.  Meyer, 
Cullen,  and  Opitz,  have  shown  that  in  most  instances  the  glandular  elements 
are  developed  from  and  connected  with  the  glands  of  the  mucosa.  Meyer  has 
abo  shown  that  in  some  of  the  small  subserous  tumors  the  epithehal  structures 
are  dcriveti  from  the  peritoneal  epithelium  of  the  surface  of  the  uterus.  It  is 
concetled  that  only  one  form  of  adenomyoma,  that  which  grows  in  the  parame- 
trium, is  probably  derived  from  embryonal  rests. 

The  adenomyomata,  for  the  most  part,  develop  in  the  posterior  wall  of  the 
ut^rusj  more  commonly  near  the  uterine  horns.  They  may,  however,  grow  in 
any  part  of  the  uterus  and  even  rarely  in  the  cervdx.  Occasionally  they  form 
polypoid  tumors  in  the  uterine  canal.  They  do  not  attain  large  dimensions, 
rarely  reaching  a  size  greater  than  that  of  an  orange.  On  account  of  the  ditTuse 
nature  of  their  growth  it  is  often  difficnlt  to  distinguish  the  boundaiy  line  be- 
tween tumor  and  uterine  w^all,  especially  if  the  tumor  is  located  near  glandular 
tissue,  as  in  the  case  of  adenomyomata  at  the  uterine  horns.  In  fact,  many  of 
the  so-called  tumors  of  this  region  are  pronounct^d  by  Meyer  not  true  tumors 
at  all,  but  inflammatorj^  hypertrophy  of  the  uterus,  a  condition  to  which  he 
gives  the  name  of  "adenomyositis/'  It  ha.^  also  been  shown  that  adenomyo- 
mata are  frequently  associated  w^ith,  and  probably  caused  by,  chronic  pelvic 
inflammatory  processes,  in  which  tuberculosis  plays  an  important  part. 
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The  atlenomyomata  are  not,  as  a  rule,  of  great  rlinical  importance.  Th< 
do  not  often  grow  to  a  size  large  enough  to  produce  serious  syraptums  unit 
the  tumor  is  a  polypoid  growtii  into  the  uterine  eanaL 

The  symptoms  of  adeiiomyomata  are  menorrhagia  and  menstrual  pain 
referretl  to  the  uttTus.  Culleii,  wlui  has  made  an  exhaustive  study  of  these 
tumors,  rcgartls  the  uliuieai  iliagiiu,<is  of  the  condition  as  not  difBeulL 
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Filj,   1)8. AUENIKMYUMA, 

High  power  Sections  of  four  gknda  uro  socn»  lint-d  by  a  sin«lfi  lasrer  of  epithelitil  ceUa.  These 
lie  in  a  connective-ti«siic  stroma  like  thul  of  the  endonii'trium.  The  whole  is  surrounded  by  myo 
mal^us  tissue  in  which  are  a  few  monouuclear  k«ukn<'yte9. 

The  adenomyomata  have  no  special  disposition  to  carcinomatous  change^ 
though  this  does  occur  in  rare  instances* 


SARCOMA  OF  THE   UTERUS 

Sarcoma  of  the  uterus  is  far  less  common  than  uterine  cancer,  the  rela- 
tive proportion  of  frequency  being  al)out  1  U^  40.  These  tumors  alwa^'s  ari^e 
from  the  connective  tissue  of  the  uterus,  and  may  have  their  origin  either  in  the 
connective  tissue  of  the  myometrium  or  in  that  of  the  mucous  membrane. 
They  are  di\ided  into  two  important  classes,  according  to  these  two  points  of 
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origin.  Those  that  develop  in  the  myometrium  almost  invariably  represent  a 
malignant  change  in  a  pre-existing  fibromyoma — so-called  malignant  degenera- 
tion of  fibroids.  This  type,  termed  myosarcoma^  is  stated  by  Meyer  to  be  far 
more  conmion  than  that  which  arises  from  the  mucous  membrane. 

Myosarcoma  of  the  uterus,  for  the  most  part,  is  an  affection  of  middle  age, 
the  highest  incidence  occurring  at  about  fifty.  Sarcoma  from  the  mucous 
membrane  appears  relatively  earlier,  the  youngest  case  reported  by  Doderlein 
being  five  years,  while  the  youngest  case 
of  myosarcoma  reported  was  twenty. 

The  etiology  of  sarcoma  of  the  uterus 
is  quite  obscure. 

Sarcoma  of  the  Mucous  Membrane, — 
Macroscopically,  sarcoma  of  the  mucous 
membrane  may  be  diffuse  or  polypoid. 
In  the  polypoid  form  masses  of  peduncu- 
lated tmnors  become  extruded  through 
the  cervical  canal,  and  either  slough  off 
spontaneously  or  are  removed  by  opera- 
tion, only  to  appear  again.  These  con- 
stantly recurring  tumors  are  sometimes 
called  recurrent  fibroids  until  a  micro- 
scopic examination  reveals  the  true 
nature  of  the  growth  (Fig.  99).  Where 
this  type  of  sarcoma  springs  from  the 
mucosa  of  the  cerv^ix  the  vagina  be- 
comes filled  with  a  mass  of  grape-like 
polyps,  which  eventually  protrude 
through  the  introitus  into  the  outer 
world.  The  tumor  under  these  condi- 
tions is  commonly  called  a  grape-mole 
or  sarcoma  botryoides. 

Diffuse  sarcoma  of  the  endometrium 
spreads  into  the  wall  of  the  uterus 
peripherally  in  the  same  manner  as  an 
inverting  adenocarcinoma  of  the  body. 

Myosarcoma, — Sarcomatous  degeneration  of  fibroid  tumors — myosarcoma — 
usually  starts  near  the  center  of  the  growth.  It  may  appear  as  a  sharply  defined 
nodule  or  it  may  spread  diffusely  in  the  surrounding  tissue.  Various  forms  of 
degeneration  are  apt  to  take  place,  so  that,  macroscopically,  the  sarcomatous 
portion  of  the  tmnor  is  sometimes  distinguished  from  the  normal  tissue  by  dis- 
colored appearances,  necrosis,  or  accumulation  of  fluid. 

Histology. — ^The  cells  of  which  the  uterine  sarcomata  are  made  up  are  con- 
siderably varied.     Meyer  divides  the  growths  into  muscle-cell  sarcoma   (in 


Fig.  99. — Grape  Sarcoma,  or  Sarcoma  Bot- 
ryoides. 
The  vagina  is  seen  crowded  with  grape- 
like  masses  of  the  growth.     (Copied  from  a 
dfawing  in  Kiistner's  Handbuch.) 
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which  muscle  celts  and  sarcoma  cells  are  raixed),  spindle-ceU  sarcoma,  and  round- 
cell  j^arcoma.  The  rells  may  be  of  all  kincls  and  sizes.  Sarcomata  of  the  endo- 
metrium are  chiefly  characterized  l>y  round  cells. 

The  latter  type  of  sarcoma  (especially  the  diffuse  kind)  is  sometimes  differen- 
tiated with  difficulty  from  atlenocarcinoraa  of  the  body,  which  in  the  advanced 
stages  loses  its  glandular  characteristics,  the  appearance  and  arrangement  of 
the  cells  appearing  quite  similar  to  round-cell  sarcoma.  On  tlie  other  handj 
the  cells  of  diffuse  sarcoma  of  the   endometrium   may  assume  an  alveolar 
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\'Ui.   lOa— SARrOMA    OF   THB   CHRVTX. 

Low  powrr.  This  drawing  .sliuws  the  wharp  lint*  of  d cm ar ration  hetwccti  the*  Rfowth  on  the 
left  and  the  oervictil  atmrnxi  nn  tlit*  right.  Tin'  kitlcr  conrti^ts  of  CQiiiic'(ti\<^  tifvsti<^  with  a  fow 
biindteH  of  rnii?*cli"  Ht'ritt<^rt>fl  through  it.  Tivf  fornuT  crjnsi^itjs  of  a  homoK'^npoufi  inass  of  rells  ver>- 
nearly  th(*  saiiK-  ttizo.  huvtnic  curt-iilar  vesiiruhir  nudpi.  There  i**  very  litlh':  stroma  br'twr<cri  the 
nuusees,  and  thry  ur*^  f ravi^r^cHl  by  a  fine  nt-twork  of  cit|)illwric"s,  in*  run  he  .scon  in  the  drawing;.  In 
the  center  is  a  blood-veaael  running  itjto  the  tuuiur  tiAsue  from  tho  eervical  slronrui. 


arrangement  which  closely  resembles  an  adenocarcinoma.  This  is  sometimes 
called  "adenosarcoma/'  In  some  eases  there  is  a  rich  development  of  blood- 
vessels or  hiiiph  elements,  and  the  tumors  are  termed  * 'angiosarcoma"  or 
"lymphosarcoma."  Melanosarcoma  of  the  uterus  has  l>ee!i  described.  Cystic 
degeneration  of  the  tumors  has  led  to  the  designation  ' 'cystic  sarcoma/' 

It  b  possible  for  sarcoma  and  carcinoma  to  coexist  in  the  same  uterus. 

Diagnosis. — An  accurate  (*linical  diagnosis  of  sarcoma  of  the  utents  is, 
the  majority  of  cases,  very  difficult  to  make.     In  the  polj^oid  t3pe,  where  the 
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tumors  present  in  the  vaginaj  the  removal  of  a  section  for  microscopic  examina- 
tion can  easily  be  done.  The  so-called  recurrent  fibroids  are  almost  pathog- 
nomonic of  sarcomEf  but  the  specimens  removed  or  expelled  should  receive 
microscopic  examination.  In  the  less  obvious  forms  of  sarcoma  the  diagnosis 
b  very  blind,  and  is  usually  not  definitely  made  except  by  the  microscope, 
after  operation  or  autopsy.  There  are,  however,  certain  H3'mptoms  whicli  may 
lead  to  suspicion  of  sarcoma,  and  of  these  uterine  bleeding  is  tlie  most  important. 
In  children  l>efore  pulDerty,  bleeding  from  the  vagina,  if  precocious  menstruation 
Is  excluded,  must  be  regarded  with  grave  concern,  for  it  is  apt  to  indicate  the 
presence  of  uterine  or  vaginal  sarcoma.  In  later  life  all  bleeding  and  sloughing 
myomatous  polyps  should  receive  searching  microscopic  examination.  Diffuse 
sarcoma  of  the  uterine  mucosa  occurring  during  menstrual  life  presents  practi- 
cally the  same  symptoms  as  adenocarcinoma  of  the  body,  chiefiy  metrorrhagia 
and  fcjul  discharge.  The  diagnosis  ^^litjiild  be  made  in  the  same  way,  namely, 
by  removal  of  a  specimen  for  microscopic  study,  preferably  under  an  ane^sthetic, 
and  preliminary  to  oi>eration. 

Where  the  sarcoma  represents  a  malignant  degeneration  of  a  myoma  the 
diagnosis  can  rarely  be  made  positively.  Many  times  these  sarcomata  are 
discovered  only  during  the  routine  examination  to  which  all  fibroids  should  Ije 
subjected.  During  menstrual  life  menorrhagia  and  rapid  increase  of  a  myoma- 
tous uterus  give  warning  of  malignant  degeneration,  but  these  symptoms  are, 
of  course,  not  pathognomonic,  as  fibroids  often  take  on  sudden  and  rapid  in- 
crease without  the  stimulus  of  mahgnant  change.  After  the  menopause  the 
appearance  of  blood  and  sudiien  enlargement  of  a  long-existing  m^'oma  are 
very  suggestive  signs  of  sarcomatous  change,  but  the^^  may  also  be  caused  by 
other  forms  of  degeneration. 

The  appearance  of  ascites,  together  with  rapid  growth  of  a  fibroid  tumor, 
is  a  warning  of  sarcomatous  change,  for  it  rarely  occurs  in  connection  with  non- 
malignant  fibroids.  Loss  of  weight  and  cachexia  are  also  imjiortant  symptoms 
suggestive  of  sarcoma. 

Estimates  of  the  frequency  with  which  sarcomatous  degeneration  takes  place 
in  fibroids  var}'  from  less  than  1  per  cent,  to  over  10  per  cent.  This  wide 
diflFerence  is  due  to  errors  in  microscopic  diagnosis,  for  in  many  instances  rapidly 
growing  myomatous  tissue  resemliles  sarcoma  so  closely  that  a  correct  differen- 
tial diagnosis  can  be  made  only  l)y  the  most  exi>ert.  The  true  incidence  of  sarco- 
matous degeneration  of  uterme  fibroids  is  probably  between  1  and  2  per  cent. 

Sarcoma  of  the  uterus  has  a  much  greater  tendency  to  metastasize  to  distant 
parts  of  the  body  than  does  cancer,  either  of  the  body  or  of  the  cervix,  and  for 
this  reason  it  must  be  regarded  as  especially  malignant.  The  tendency  t« 
metasta^e  varies  somewdiat  according  to  the  special  type  of  sarcoma.  The 
most  dangerous  fc^rm  is  the  diffuse  sarcoma  of  the  endometrium  which  metas- 
tasizes ver>'  early.  Somewhat  le.'^'^  malignant  is  the  polypoid  type,  w^hile  the 
most  favorable  is  the  sarcoma  of  uterine  myomata. 
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This  last-named  group  is  apt  to  be  very  treacherous,  however,  for 
tunes  a  small  and  inoffensive  localized  area  within  a  myoma  may  be  followed 
after  removal  by  esctensive  metastases  and  death.  . 

The  treatment  of  sarcoma  of  thie  uterus-consists,  if  the  case  is  operable,  in  a 
total  extirpation  of  the  uterus,  preferably  by  the  Wertheim  method. 

In  inoperable  cases  there  is  not  much  that  can  be  done.  Radiimi  and  op-ray 
treatment  is,  for  the  most  part,  ineffectual,  and  is  positively  contraindicated 
in  degenerated  myomata,  for  by  this  means  the  malignant  disease  may  often 
be  stimulated  to  new  activity. 


CERVICAL  POLYPS 

Cervical  mucous  polyps  occur  with  extraordinary  frequency.  Th^  are 
seen  most  commonly  in  women  after  forty,  though  they  may  appear  earlier. 
They  are  very  frequent  after  the  menopause. 


Ficj.  101. — Cervical  Polyp. 
Cross-section  of  a  polyp.     The  epithelium  coverinR  the  polyp  iw  of  the  stratified  Bquamoiu  va- 
riety, showinK  that  this  part  of  the  polyp  lay  in  the  va^na.    The  spaees  are  dilated  glands  lined  by  a 
single  layer  of  cylindricr  epithelium  Himilarto  that  of  the  eervieal  canal,  where  the  poljrp  originBted. 
The  stroma  consists  of  connective  tissue  with  a  few  muscle  bundles  in  it. 


The  cen'ical  polyp  represents  a  hypertrophy  of  the  mucous  membrane  of 
the  endocervix  and  contains  all  the  elements  of  that  structure.  It  usually  has 
a  slender  pedicle,  so  that  the  polyp  can  easily  be  plucked  off.    Sometimes  the 
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polyp  13  sevssile,  with  a  broad  base.    These  growths  uever  reach  a  krge  size  and 

are  more  often  jnulUpie  than  single.  They  are  uf  a  V>right  rerl  t)r  j^urple  color, 
and  cau  usually  t>e  ft^lt  by  the  examinini^  finger  as  soft  movable  Ix^dies  at  the 
ring  of  the  external  os.  They  may  "grow  in  any  portion  of  the  cervical  canal. 
When  one  is  seen  extruding  at  the  external  os  there  are  usually  others  higher 
up  in  the  canal. 

They  are  composed  of  hj^rtrophied  cervical  mucous  membrane,  the  glands 
being  dilated  and  c>^tic,  filled  with  a  clear  mucus.  When  grasped  with  an 
instrument  they  easily  rupture  and  collapse.     These  small  tumors  have  no 


Flu.   102 — ^MLCOta    PuLVi'    of    the    ENDOMETltirM. 

tendency  to  become  mahgnant.  They  arc,  however,  I>3'  no  means  harmless 
and  are  soniciimes  of  considerable  cliuical  importanc(\ 

Symptoms. — The  chief  symptom  is  bleeding.  Polyps  may  evidently  exist 
for  long  periods  of  time  without  making  themselves  known.  As  a  rule,  the 
ble<Hling  is  rather  mild  in  character.  There  is  apt  to  be  an  increase  of  menstrual 
flow  with  shght  signs  of  bhtod  betwi'en  tlie  periods.  If  the  nK'nopause  is  past, 
the  blet^ding  usually  shows  as  a  slight  staining  on  the  underi'lothing.  Some- 
times, however,  even  a  small  polyp  may  be  the  t  aiise  of  profuse  and  exhausting 
hemorrliages.  Patients  not  infrequently  acquire  a  pronounced  secondary 
anemia  from  their  presence. 

Mucous  polyps  often  set  up  a  very  persistent  leukorrbeal  discharge.    They 


334  GTNEGOIOGT 

easily  become  eroded  and  infected  and  mdntain  an  inflammation  of-theencbs 
cervical  mucous  membrane.  Often  leukorrhea  is  the  only  c^ymptom  of  their 
presence. 

The  diagnosis  of  cervical  polyps  is  very  important,  for*  they  produce  sgrmp- 
toms  yery  like  those  of  malignant  disease.  In  most  cases  they  can.be  fdt  and 
seen,  even  if  they  are  growing  part  way  up  the  cervical  canal,  for  th^  uaaa% 
cause  the  external  os  to  be  more  patulous  than  normal.  In  fact,  in  the  preaeaoe 
of  the  aboye-named  symptoms  an  abnormally  patulous  os  leads  one  to  suqwet 
polyps,  ^yen  if  they  are  not  at  first  apparent.  The  macroscopic  appearanee 
of  a  pedunculated  pol3rp  is  quite  characteristic  and  could  rarely  be  confused 
with  anything  else.  The  sessile  variety  which  grow  well  up  in  the  cervix  might 
suggest  cancer.  Microscopically,  the  picture  is  invariably  that  of  hyper- 
trophied  endocervical  mucous  membrane.  The  larger  polype  may  sometimes 
be  mbtaken  for  degenerated  polypoid  myomata.  and  should  be  carefully  differ- 
entiated from  them  by  the  microscope,  because  the  latter  may  sometimes  be  ma- 
lignant (adenomyomata,  "recurrent"  fibroid).  The  diagnosis  of  cervical  polyp 
cannot  always  be  made  by  digital  examination  and  inspection,  but  may  require 
anesthesia  and  an  intra-uterine  examination.  With  symptoms  of  irregular 
bleeding  the  possibility  of  cervical  polyps  must  not  be  overlooked,  for  it  is 
very  easy  to  miss  them  during  an  intra-uterine  examination  if  the  upper  part 
of  the  cervical  canal  is  not  carefully  investigated  with  curet  and  polyp  forceps. 

The  treatment  of  cervical  polype  is  always  removal.  The  pedunculated 
pol3rps  at  the  external  os  can  easily  be  removed  through  a  speculum  by  snipping 
them  off  with  scissors,  and  it  is  a  temptation  to  do  this  in  the  office.  It  is 
always  better  to  advise  anesthesia  and  a  complete  intra-uterine  examination, 
for  in  the  majority  of  cases  one  or  more  small,  beginning  polyps  can  be  found 
higher  up  in  the  cervix  in  addition  to  the  one  that  is  apparent.  It  is  also  im- 
portant to  curet  thoroughly  the  canal  of  the  cervix,  for  in  most  cases  there  is  an 
associated  endocervicitis  which  is  very  apt  to  persist  after  the  removal  of  the 
polyp.  As  a  rule,  cutting  off  these  growths  causes  very  little  bleeding.  The 
sessile  variety  sometimes  needs  dissection  and  the  placing  of  two  or  three  fine 
catgut  sutures  in  the  wound. 

Well-defined  mucous  polyps  of  the  endometrium  are  less  conmion  than  those 
from  the  cervical  mucosa.  Their  formation,  symptomatology,  and  treatment 
are  the  same.  It  is  an  easy  matter  to  miss  them  during  an  exploratory  curetage 
of  the  uterine  canal,  and  for  that  reason  it  is  always  advisable  in  this  operation 
to  search  the  canal  with  placenta  forceps. 

CANCER  OF  THE  CERVIX 

Cancer  starting  in  the  cervix  of  the  uterus  must  be  studiously  differentiated 
from  that  which  originates  in  the  body.  The  two  forms  are  quite  distinct, 
both  histologically  and  clinically,  a  fact  which  serves  still  further  to  emphasise 
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that  the  cervix  and  body  of  the  uterus  art^  to  Ix^  regarded  as  two  independent 
organs  that  differ  widely  from  each  other  in  their  pathologie  and  physiologic 
processes?. 

Pathology. ^Cancer  of  the  cervix  when  it  comes  under  observation  usually 
appeare  as  a  squamous-cell  earcinoma.  In  its  incipieney,  however,  the  growth 
presents  certain  differences,  accoriMng  to  the  particular  part  of  the  cervix  in 
which  the  disease  has  its  origin.  It  is  necessary  to  reniemlier  that  the  epi- 
thelium of  the  cervix  is  divided  into  two  parts,  that  which  covers  the  vaginal 
portion  and  that  which  extends  from  the  external  to  the  internal  os,  the  so-called 
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Fig.  lOaL—EvERTiT^G  Cancer  of  the  CT.nvix. 
In  thia  case  the  disease^  has  oriititJiiU^d  in  thv  fM>i?itcTinr  lip  of  the  [jortio  and  is  growinK  io  cuiili- 
fiovfvT-like  maa«e*i  towiird  the  vacinii.     Thpro  iw  only  moderate  invasion  of  the  cen'ical  wall.     It  nan 
rcadiJy  J»c  geen  that  this  fomi  w  leas  treuoherous  than  the  inverting  type. 


endoeervLx.  The  epithelium  covering  the  vaginal  portion  is  really  modified 
epidermis,  and  consists  of  layers  of  squamous  cells  like  those  of  the  skin,  but 
without  hair-follicles,  sebaceous  or  sweat  glands.  The  squamous  epithelial 
cells  just  alwve  the  external  os  merge  into  true  mucous  cells,  which  line  the 
surface  Ixith  of  the  endocervix  and  tli(*  arlxjre^cent  glands  that  branch  from 
the  endocervix.  In  a  nulhparous  woman  under  normal  conditions  the  endocervix 
is  entirely  concealed  and  well  protected  by  the  contuur  of  the  vaginal  fK>rtion, 
When  the  cervix  has  been  lacerated  the  endocervix  tendxS  to  evert,  mid  appears 
redder  and  more  rougliened  than  the  squamous  epithelium  of  the  vaginal  por- 
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easily  become  eroded  and  infected  and  maintain  an  inflammaticm  of  the  endo* 
cervical  mucous  membrane.  Often  leukorrhea  is  the  only  S3rmptom  of  thar 
presence. 

The  diagnosis  of  cervical  polyps  is  very  important,  for  they  produce  symih 
toms  very  like  those  of  malignant  disease.  In  most  cases  they  can.be  ielt  and 
seen,  even  if  they  are  growing  part  way  up  the  cervical  canal,  for  they  usually 
cause  the  external  os  to  be  more  patulous  than  normal.  In  fact,  in  the  presence 
of  the  aboye-named  symptoms  an  abnormally  patulous  os  leads  one  to  suspect 
polyps,  ^ven  if  they  are  not  at  first  apparent.  The  macroscopic  appearance 
of  a  pedunculated  polyp  is  quite  characteristic  and  could  rarely  be  confused 
with  anything  else.  The  sessile  variety  which  grow  well  up  in  the  cervix  might 
suggest  cancer.  Microscopically,  the  picture  is  invariably  that  of  hyper- 
trophied  endocervical  mucous  membrane.  The  larger  polyps  may  sometimes 
be  mistaken  for  degenerated  polypoid  myomata  and  should  be  carefully  differ- 
entiated from  them  by  the  microscope,  because  the  latter  may  sometimes  be  ma- 
lignant (adenomyomata,  ^'recurrent"  fibroid).  The  diagnosis  of  cervical  polyp 
cannot  always  be  made  by  digital  examination  and  inspection,  but  may  require 
anesthesia  and  an  intra-uterine  examination.  With  symptoms  of  irregular 
bleeding  the  possibility  of  cervical  polype  must  not  be  overlooked,  for  it  is 
very  easy  to  miss  them  during  an  intra-uterine  examination  if  the  upper  part 
of  the  cervical  canal  is  not  carefully  investigated  with  curet  and  polyp  forceps. 

The  treatment  of  cervical  polyps  is  always  removal.  The  pedunculated 
polyps  at  the  external  os  can  easily  be  removed  through  a  speculum  by  snipping 
them  off  with  scissors,  and  it  is  a  temptation  to  do  this  in  the  office.  It  is 
always  better  to  advise  anesthesia  and  a  complete  intra-uterine  examination, 
for  in  the  majority  of  cases  one  or  more  small,  beginning  polyps  can  be  found 
higher  up  in  the  cervix  in  addition  to  the  one  that  is  apparent.  It  is  also  im- 
portant to  curet  thoroughly  the  canal  of  the  cervix,  for  in  most  cases  there  is  an 
associated  endocervicitis  which  is  very  apt  to  persist  after  the  removal  of  the 
polyp.  As  a  rule,  cutting  off  these  growths  causes  very  little  bleeding.  The 
sessile  variety  sometimes  needs  dissection  and  the  placing  of  two  or  three  fine 
catgut  sutures  in  the  wound. 

Well-defined  mucous  polyps  of  the  endometrium  are  less  common  than  those 
from  the  cervical  mucosa.  Their  formation,  symptomatology,  and  treatment 
are  the  same.  It  is  an  easy  matter  to  miss  them  during  an  exploratory  curetagie 
of  the  uterine  canal,  and  for  that  reason  it  is  always  advisable  in  this  operation 
to  search  the  canal  with  placenta  forceps. 

CANCER  OF  THE  CERVIX 

Cancer  starting  in  the  cervix  of  the  uterus  must  be  studiously  differentiated 
from  that  which  originates  in  the  body.  The  two  forms  are  quite  distinct, 
both  histologically  and  clinically,  a  fact  which  serves  still  further  to  emphasise 
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that  the  cervix  and  bocly  of  the  uterus  are  to  be  regarded  as  two  independent 
organs  that  differ  widely  hoin  each  other  in  their  pathologic  and  physiologic 

Pathology, — Cancer  of  the  cervix  when  it  comes  under  ohservation  usually 
appears  as  a  squanious-cell  carcinoma.  In  its  incipiency^  however,  the  growth 
present*  certain  differences,  according  to  the  particular  part  of  the  cervix  in 
which  the  disea.se  has  its  origin.  It  is  necessary  to  remember  tliat  the  epi- 
thelium of  the  cervix  is  divided  into  two  parts,  tliat  which  covers  the  vaginal 
portion  and  that  which  extends  from  the  external  to  the  internal  os,  the  so-called 
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Fio.  103L — EvERTiNfi  Cancer  of  the  r^nvnc. 
In  this  case  the  diwasc  hua  oripimili^d  in  rlii;  pystt-riur  Up  nf  t\w  portiu  and  is  growinp:  in  CEuli- 
£ower-Uke  masftes  toward  tho  vhkiiih.     Then'  is  only  modcTate  iiiva-sion  uf  Llie  eervical  wall.     It  can 
readily  be  Been  that  this  fonn  is  less  trcat'heroiij*  than  the  inviTtiiiB  type. 

i 

endoeerv^ix.  The  epitlieHum  covering  the  vaginal  portion  is  really  modified 
epidermis,  and  consists  of  layers  of  squamous  ceUs  like  those  of  the  skin^  but 
without  hair-folhcles,  sebaceous  or  sweat  glands.  The  squamous  epithelial 
cells  just  aV)ove  the  external  os  merge  into  true  mucous  cells,  which  hne  the 
surface  both  of  the  endocc*r\ix  and  the  arlwjrescent  glands  that  branch  from 
the  endoeervix.  In  a  nuUiparous  woman  under  normal  conditions  the  endocervix 
is  entirely  concealed  and  well  protected  I)}'  the  contour  of  the  vaginal  jx>rtion. 
When  the  cervix  has  bei^n  laceratetl  the  endocervix  tends  to  evert,  and  appears 
redder  and  more  roughened  than  the  squamous  epitheUum  of  the  vaginal  por- 


% 


336 


GYNECOLOGY 


tion.  This  appearance  has  led  to  its  being  called  an  erosion  or  uloeratkm. 
Although  true  erosion  may  bccur,  the  condition  usually  is  one  of  ev^^on  or 
ectropion. 

Cervical  cancer  may  originate  in  the  squamous  epithelium  of  the  vaginal 
portion,  or  in  the  transition  epithehimi  of  the  everted  area,  or  in  the  fully 
developed  cylinder  mucous  epithelium  higher  up  in  the  endocervix.  If  the 
cancer  starts  from  the  epithelium  of  the  vaginal  portion  it  begins  as  a  t3rpical 
squamous  cell  carcinoma  or  epithelioma  with  large  polyhedral  celk  and  forma- 
tion of  cancroid  pearls.    If  the  cancerous  process  starts  in  the  everted  mucous 
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Fl(J.   104. — IW'ERTING  CaKCEU  OF  TIIK  CeRVIX. 

In  this  case  the  growth  is  invading  tho  walls  of  the  c<?rvix  with  litth»  tendency  to  extend  outward 
into  the  vagina.  In  this  typo  there  is  an  earh'er  invasion  of  the  parametrium.  It  can  be  seen  from 
the  drawing  that  the  disease  might  edcape  detection  by  the  examining  finger.  This  form  of  the  disease 
is  especially  treacherous. 

membrane  or  in  the  endocervical  canal,  the  structure  of  the  epithelial  growth  is 
at  first  adenoid,  but  this  characteristic  is  usually  soon  lost  and  the  cells  grow 
in  solid  masses,  approaching  the  squamous  cell  type.  As  most  cases  of  cancer 
of  the  cervix  are  well  advanced  Ix^fore  they  come  to  examination,  it  is  usually 
difficult  to  tell  from  the  microscopic  appearance  where  the  disease  started. 
For  this  reason  nearly  all  cancers  of  the  cervix  are  diagnosed  as  squamous  cell 
carcinomata  or  epitheliomata. 

Occasionally,  but  not  often,  the  adenoid  type  persists  in  a  growth  originat- 
ing from  the  endocervix  and  the  growth  remains  as  a  true  adenocarcinoma. 


NEW  GROWTHS 


It  is  important  to  bear  in  mind  the  points  from  which  cervical  cancer  may 
start,  as  the  {*Qiirse  of  the  disease  varies  somewhat  according  to  the  place  of 
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FKp.    105.— ADENnC'ARClNOMA  OF  THE  TeRVIX. 

Very  low  power-  Section  of  thf  whole  iitorus.  At  the  Iwtfoni  oii  t-arh  »*idf«  in  thr  vtitdtml  wall. 
The  outeide  of  the  renix  uppoiirs  iiuriual.  On  ihf  left,  extetKliiijf  the  whoU*  h  iiirth  oi  the  cenicul 
Cftoal,  is  the  growth,  iiivadiiiK  The  stroma  of  tlie  eer\  is.  More  of  it  eaii  Iw  &c?*mi  at  I  he  icitenml  ot*  on  the 
right-  This  ilhi«lratej<  e**pc  ei;i|ly  th**  iiiiiJortune<^  of  euretafce  for  diagnosis,  as  thu*  growth  could  not 
Iw  seen  on  inspertion  of  the  rprvix. 


origin.     Thus,  cancer  beginning  in  the  epithelium  of  the  vaginal  portion  grows 
outward  in  papillarj'  excrescences  until  a  characteristic  cauHflower  mass  is  fonued. 
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It  has  little  tendency  to  extend  toward  the  body  of  the  uterus,  and  invades  the 
parametrium  and  regional  lymph-glands  relatively  later  than  does  cancer  of  the 
endocervix.  On  the  other  hand,  it  has  a  greater  tendency  to  invade  the  vaginal 
wall  and  extend  to  the  bladder. 

Cancer  of  the  endocervix  may  grow  outward  in  a  pi4>illaiy  form  like  that 
from  the  portio,  especially  if  it  originates  in  the  everted  mucous  munbrane  of  a 
lacerated  cervbc.  It  has,  however,  a  special  tendency  to  become  what  is  called 
"invertent'^j  that  is  to  say,  it  grows  inward  toward  the  cervical  wall  and  para- 
metrilun.  The  process  may  continue  for  a  considerable  time  without  giving 
external  evidence  of  its  presence.    It  reaches  the  parametrium  earlier  than  does 
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Fia.  106. — ^Advancbd  Cancsb  op  the  Cervix. 

In  this  case  the  disease  has  invaded  the  whole  of  the  cervical  walls  and  is  extending  into  the  wallf  of  tha 

vagina  and  bladder.    The  crater  represents  the  condition  after  curetment  and  cauteriiation. 

cancer  of  the  portio,  and  has  a  relatively  greater  tendency  to  metastasise  to  the 
regional  lymph-glands.  It  may  also  invade  the  vaginal  wall  by  extension  in 
the  subepithelial  connective  tissue,  causing  a  thickening  and  induration  of  the 
wall  without  disturbing  the  epithelial  covering. 

It  will  be  seen,  therefore,  that  this  form  of  cervical  cancer  is  especially 
treacherous,  in  that  it  may  progress  to  an  advanced  stage  without  giving  warning 
of  its  presence. 

In  the  majority  of  cases  the  disease  has  so  far  advanced  before  the  patient 
appears  for  examination  that  it  is  impossible  to  tell,  either  from  gross  inspection 
or  microscopic  examination,  the  location  in  the  cervix  from  which  the  growth 


NEW  f:Ro\rrHs 


originally  startc^d.     In  the  following  discussion  the  various  types  will  not  be 
distmguislietit  but  will  br*  influded  together  under  the  terni  **rerviL'ul  caneer." 

Incidence. — Cancer  of  the  cervix  apix^arn  most  commonly  betwetm  the  ages 
of  forty  and  fifty.  In  a  series  of  0071  cai^es  collected  by  one  investigator  (Kob- 
lanck)  33.7  per  cent,  occurred  lietween  thirty  and  ft)rty,  and  24  ptT  cent,  between 
thirty  and  sixty,  OccixsionaUy  cases  are  seen  later  than  sixty  and  earlier  than 
thirty.  In  our  own  exi>erience  the  youngest  case  has  Ijeen  twenty-five,  Craigin 
has  reported  a  case  of  cancer  of  the  cervix  in  a  girl  of  eighteen. 
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1  JO.  107.— Ca\leh  of  the  rKHVIX- 
The  drawing  is  from  a  spceimt^n  reniovoil  by  tiw  Wrrtln-im  txletided  method.^     The*  iitcrua 
has  befii  partly  oiwupd  lo  show  th"?  extent  tyf  the  db^oase.     On  the  sidea  ran  be  seen  the  parariietxial 
tiesue  and  ut-crine  ve»&el&.     The  niargin  of  vu^iixnl  wull  that  must  be  removod  is  alec*  shown. 


There  is  a  question  if  cancer  of  the  uterus  is  as  common  in  this  eountrj'  as 
in  Euroj>e.  The  statistics  of  the  Continental  opera t<5rs  are  so  enormously  larger 
than  are  those  of  our  surpc<M>ns  who  practise  in  populous  dL^tricts  that  it  seenia 
asi  if  the  cases  must  Ije  fewer  in  numL>er  here.  This  applies  not  only  to  the 
number  of  operable  cases,  but  to  the  total  number  of  cases  seen.  It  is  reason- 
ably certain  that  cancer  of  the  uterus  is  not  on  the  increase  in  this  country,  and 
more  recent  statistics  show  that  there  is  no  definite  increase  of  tlie  disease  in 
Europe. 

Etiology. — Cancer  of  the  cervix  is  thstinguished  among  other  itiHlip:nant 
neoplasms  of  the  body  by  havinpc  a  very  constant  and  defi^nrte  etiologic  factor 
in  its  histogenesis^  in  that  it  occurs  ahuost  exclusively  in  cervices  that  have  had 
some  inflammatory  or  traumatic  lesion,  usually  the  result  of  chihlbirth.     It  is 

'  Operation  by  Dr.  H.  T.  Hutehins  at  the  Fre«  HoBpit^l  for  Women. 
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Fit,.    lUN — S<ji  AMOl  S  ('\nrl%-nMA  OF  THR  CerVIX. 

Hiuh  powi'f,  Mf>st  of  thi*  tissue  roimbU  of  largf?  I'^iiithrliu)  fills  whif'h  vary  izro-Hlly  in  «Ue, 
and.  itn*  infiltrated  with  a  few  ruinid  crlli^.  A  few  strands  of  Htroina  are  st*eii  tliickly  iiifiltriited  vrith 
n^uiifl  rvUn.  iiptvfvt'ii  these  two  tis,Hot's  thorc?  ih  no  tmfipnieDt-iDt)mbraEie,  nod  ihc  typical  basal  l^ycf 
of  ci^lls  found  in  8tratifi<*d  squainouK  epithelium  is  mUdng. 

variously  estimated  that  from  96.5  to  98  per  cent,  of  women  with  canrer  of  the 
cervix  have  had  children,  and  that  the  greater  majority  have  been  multiparous. 


It  has  been  a  common  idea  that  the  rarcinomatous  process  is  especially 
favored  hy  the  scar-tis,sue  that  forms  in  an  ol<l  laceration.  One  theory  sug- 
g^sts  that  after  a  cervical  tear  e[Htiielial  cells  Iwcome  ineluded  in  the  submucous 
tissue^  and  that  towaril  the  time  of  the  climaeterie,  when  the  stroma  bej^ins  to 
lose  its  power  of  Teaistancet  tlie  cell  inclusion  has  an  opportunity  to  grow  wild. 
Another  theory  i^  that  the  lesion  of  the  external  os  deprives  the  cervical  mucous 
membrane  of  an  important  means  of  \mitvHknx.     Not  only  is  the  deUcate 


tu,.  urn. — Squamous  Carcinoma  ok  thk  ('Erivtx. 
Hlsh  jKJWf^r.  On  t  Ih*  l<'f  (  nf  t  hn  pii^'t  iirc  ly  st'i'ti  a  t  ral»e^'u luiii  of  the  !*1  roitm  of  t  he  €enix.  The  rest 
of  the  tiissup  ci]iiisL-«t<  of  r>j>itk<'h.'il  ri*l]f*  whii*h  show  no  deliiiito  fornititioii,  wliirh  htivc  lost  i\w  luyer 
of  fnasiil  ixll**  siM-n  in  nomiiil  j^tnktififfl  Hi|i;i»niniisepithdiuni,  uinl  wliich  inflivinJually  nrv  UrjcP,  im>KiiLir 
in  sha-pp,  aiKi  hnvi.*  nuclei  thut  vary  greatly  in  ^*iJSc'.  Mitotic  fJKtiri's  are  seen  iu  vuriou:*  j^lagci*.  esiH-ci- 
ivlly  near  th*?  top. 


membrane  exposed  chTectly  to  continual  injury,  l>ut  the  mucus,  which  in  the 
mtaet  cennx  acts  a,s  a  kind  of  protective  plug:,  now  ptnirs  tlireetly  into  the 
vagina. 

Whatever  theory  is  right,  there  is  no  doubt  that  cervices  which  show  an 
ectropion  of  the  cervical  mucous  membrane,  or  an  erosion  on  the  external  lips, 
have  a  special  predisposition  to  cancer.  The  most  common  cause  for  ectropion 
and  erosion  is  laceration  of  the  cervix.     We  do  find,  however,  erosions  in  nuEip- 


342  "^^^^^^^M^  GYNECOLOGY 

arous  woineiii  sometimes  in  virgin  women,  where  the  cause  is  doubtful.  Doubt- 
less the  few  cases  of  cancer  that  occur  in  nulli parous  women  originate  in  erosions 
of  this  kind. 

An  argument  that  is  sometimes  advanced  against  the  traumatic  theory 
of  the  etiology  of  cervical  cancer  is  the  fact  that  in  procidentiaj  where  there  h 
the  greatest  amount  of  continuous  trauma,  cancer  is  extremely  rare.  The 
answer  suggested  to  this  objection  is  that  the  epidermis  in  procidentia  becomes 
so  greatly  thickened  and  hypertrophied  as  to  act  as  an  efficient  protection. 


Theilhaber,  in  hia  investigations  in  Munirh,  claims  to  have  disooverwl  a  social  dement  in 
oripn  of  iitorino  tumors,  Tbiis  he  finds  that  cancer  of  the  cervix  is  more  rommon  among  lh<» 
poor  and  ill-no uriuhed,  while  cancer  of  the  uterine  body  is  more  fretjuently  found  in  the  well- 
tOHJo.  When  cervical  cancer  does  appear  in  the  latter  claatJ  it  comes  relatively  later  in  life  than 
among  the  poor. 

Uterine  myomatji  he  finds  much  more  frequent  among  the  wealthy.  He  explains  thb  fact 
as  follows:  *"The  frequency  of  uterine  cancer  in  the  |>oorer  classes  is  not  dejiendent  on  the 
greater  number  of  conHnemenlH  in  this  &(H!tion  of  population,  but  upon  the  fact  that  the  belter 
situatetl  women  nieastniate  on  an  average  five  years  lonp^er  than  the  ptwrer  women.  In  the 
conKej^tetl  uteruj*,  myoraata  develop  more  frequently,  whereaa  cancers  develop  in  the  poorly 
nourished  organ/* 


th^ 


Symptoms.^ — ^^Cancer  of  the  cervix  is  very  treacherous,  in  that  it  does  n 
cause  definite  isyniptoms  in  the  early  stages,  and  because  the  first  symptoms, 
when  they  do  occur,  are  not  apt  to  rouse  the  suspicioas  of  the  patient  or  of  her 
physician.  The  three  cardinal  symptoms  of  cancer  of  the  cervix  are  Icukorrhca, 
bleeding,  and  pain,  occurring  in  the  order  named.  The  vaiginal  discharge  is  due 
at  first  to  an  increase  in  the  normal  secretion  resulting  from  hyperemia,  and  abo 
to  a  secretion  from  the  newly  devob|x?d  cells.  At  first,  therefore,  the  vajifinal 
discharge  of  cancer  differs  from  the  normal  secretion  only  in  quantity  and  not 
in  quality.  Gradually,  however,  when  the  walls  of  the  blood-vessels,  changed 
by  the  tumor  growth,  become  more  permeable,  the  secretion  becomes  mixed  with 
blood  plasm,  and  hence  assumes  a  much  more  wat-ery  character.  This  watery- 
consistency  of  the  vaginal  discharge  is  quite  characteristic  of  cancer  of  the 
cervix,  and  is  one  of  the  clinical  signs  that  should  arouse  suspicion  and  urge 
immediate  examination  of  the  patient.  Later,  when  necrosis  of  the  tumor  inass 
takes  place,  with  a  destruction  of  the  superficial  cells  and  consequent  infection 
by  various  organisms  of  ticcomposition,  the  discharge  l>ecomes  excc^cdingly  foul 
and  of  a  characteristic  nauseating  oiior. 

Bleeding  is  due  partly  to  an  erosion  of  the  capillary  blood-vessels  by  the 
action  of  the  tumor  cells,  and  partly  to  trauma,  by  which  the  delicate  papillary 
outgrowths  are  broken  off  during  movements  of  the  body,  cohabitation,  or  digital 
examination.  Thus,  it  will  lie  seen  that  the  cauliflower  type  of  cancer  growing 
from  the  vaginal  portion  of  the  cer\ix  would  bleed  more  readily  than  the  infi.1- 
trating  form  developing  from  the  endorervix,  in  which  trauma  would  play  a  less 
important  part.     The  cauliflower  type  is  less  treacherous  than  the  other,  as  it 
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gives  earlier  warning  of  its  prej^ence  by  bleeding.  Bleeding  from  cancer  of  the 
cervix  is  nearly  always  venous.     Fatal  liernorrhages  arc^  therefore,  rare. 

The  ready  bleeding  of  cancer  of  the  cervix  from  coitus  or  digital  examination 
is  a  most  important  sign,  and  does  not  often  exist  to  the  same  degree  in  any  other 
condition. 

The  third  eardinul  symptom,  pain,  is  one  that  is  of  little  value  in  making 
an  early  tliagnosis,  as  it  does  not  appear  usually  until  the  case  has  reached  an 
inoperable  stage.  This  is  due  to  the  fact  that  the  cervix  is  a  peculiarly  insensi- 
tive organ,  so  that  while  the  disease  is  confined  to  the  cer\^x  itself  the  patient 
experiences  no  pain  whatever.  When,  however,  the  cancerous  process  has 
invaded  the  parametrium,  or  has  metastasized  to  tlie  regional  lymph-glands, 
pain  ensues,  and  as  the  disease  advances  it  may  become  most  excruciating. 
Unilateral  pain  in  the  lower  back,  near  the  ischiadic  region ^  is  quite  characterktic, 
and  it  is  often  seen  in  recurrent  cases  follow^ing  operation  before  the  recurrence 
can  be  discovered  by  objective  signs.  Although  the  presence  of  pain  usually 
signifies  an  inoperable  case,  there  are  exceptions  to  the  rule. 

A  cancer  situated  on  the  anterior  lip  of  the  cervix  tends  to  grow  toward  the 
vagina  and  to  invade  by  extension  the  bladtler  wall,  giving  symptoms  of  cystitis. 
In  many  cases  this  is  a  lat<e  s^Tuptom,  but  the  invasion  may  occur  while  the  case 
is  still  ofM^rable.  It  is  a  s*>rious  complication,  however,  and  in  general  makes  the 
prognosis  as  to  recurrence  particularly  bad.  The  invasion  of  the  bladder  often 
causes  a  fistulous  opening  in  the  later  stages.  Implication  of  the  ureters  by 
extension  into  the  parametrium  may  cause  symptoms  of  hydro-ureter  and  hydro- 
nephrosis, due  to  mechanical  obstruction  of  the  ureters.  Wertheim  has  showTi 
that  the  ureteral  w^all  is  peculiarly  resistant  to  the  invasion  of  cancerous  disease, 
90  that  the  symptoms  are  due  to  external  pressure  from  the  surrounding  new 
growth  masses,  ImpHcation  of  the  rectum  is  rare  and  occurs  only  in  the  most 
advanced  stages. 

It  sometimes  happens  that  infection  from  the  cancerous  growth  extends  to 
the  parametrium  and  p(?lvic  peritoneum.  This  is  especially  true  of  the  infil- 
trating endocervdcal  cancer  that  forms  in  the  ixjsterior  lip  and  eats  its  way  into 
the  stroma  of  the  cer\nx  toward  the  posterior  culdesac. 

In  very  advanced  stages  the  external  genitals  may  become  greatly  swollen 
on  account  of  thromljosis  of  the  pelvic  veins.  General  metastases  to  distant 
parts  of  the  body  arc  surprisingly  rare,  and  often  do  not  occur  even  in  the  last 


The  general  constitutional  symptoms  of  advanced  cancer  of  the  cervix  are 
especially  marked  by  continued  fever  and  by  extreme  cachexia. 

The  elevation  of  tem^jcrature  is  variously  explained.  It  is  probable  that 
the  differences  in  the  type  of  fever  which  various  eases  show  bespeak  differences 
in  the  cause.  High,  continuous,  and  remitting  fever,  characteristic  of  sepsis 
and  pyemia,  is  to  be  referred  to  the  activity  of  the  bacteria,  which,  it  is  well 
known,  infect  the  cancerous  mass.     Sapremic  fever  with  a  lower  pulse-rate  than 
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that  of  the  septic  type  is  due  to  the  absorption  of  docompQang 
while  irregular  elevations  of  temperature  are  caused  by  the  destructian  and 
absorption,  of  protein  material,  as  ia  necrotic 'fibroids  and  disintegrating  hen»- 
toceles  (KQblanck).  Patients  with  advanced  cancer  of  the  cervix  show  maika^ 
improvement  after  palliative  operations  of  cureting  and  cauterising  the  ac- 
crescent masses,  the  improvement  being  largely  due  to  a  diminution  in  ..the 
amount  of  toxic  absorption.  Temperature  elevation  does  not  ordinarily  appear 
in  the  primary  stages,  so  that  it  is  of  no  great  value  in  making  an  early  HiagiiWMi 

The  cachexia  that  results  from  cancer  of  the  cervix  is  extreme,  being  rarety 
equalled  m  any  other  form  of  cancer  in  the  body,  and  is  a  fit  setting  for  iUa 
gruesome  disease.  It  is  accompanied  with  great  emaciation,  but  ndther  cachena 
nor  loss  of  weight  is  apparent  during  the  early  stages.  The  causes  which  ooih 
tribute  to  this  cachexia  are  lessened  nutrition  from  loss  of  appetite  and  hemo- 
lytic changes  in  the  blood,  due  to  absorption  of  toxic  products  from  bacterial 
processes  or  from  protein  destruction. 

Prognosis. — ^The  duration  of  the  disease  from  the  time  of  the  first  appeal^ 
ance  of  symptoms  varies  from  one  to  three  years.  Much  depends  on  the  care 
which  the  patient  receives.  With  occasional  palliative  operations  to  remoro 
the  sloughing  masses  and  with  constant  cleansing  of  the  discharges  life  may  be 
prolonged  for  a  surprising  period  of  time  with  comparative  comfort.  Moat  of 
these  patients  die  from  wasting  and  exhaustion,  distant  metastases  and  inter- 
current diseases  not  being  common  in  patients  under  careful  treatment.  The  last 
day^  of  neglected  cases  are  shorter  than  those  of  patients  under  systematic  caie. 

Although  cancer  of  the  cervix  is  one  of  the  most  murderous  of  malignant 
diseases,  the  prospects  of  surgical  cure  are  exceptionally  good  if  an  early  diag- 
nosis can  be  made,  on  account  of  the  slight  tendency  to  metastases.  Early 
diagnoses  are  prevented  partly  by  the  treacherous  onset  of  the  disease  and 
partly  by  the  indifference  of  patients  to  warning  symptoms,  and  the  neglect  of 
physicians  to  make  thorough  vaginal  examinations.  In  Germany,  where  sys- 
tematic education  of  the  laity  is  successfully  carried  out,  patients  come  sooner 
for  treatment,  and  hence  the  percentage  of  operable  cases  is  larger  than  it  is  in 
this  country. 

The  diagnosis  of  cancer  of  the  cervix  is  comparatively  easy.  The  large 
cauliflower  masses  of  cancer  of  the  portio  are  very  characteristic,  and  can  be 
confounded  with  nothing  except  a  sloughing  myomatous  or  mucous  polyp.  In 
the  latter  case  the  pedicle  can  be  made  out  either  by  palpation  or  inspection. 

In  the  ulcerative  form  the  diagnosis  is  somewhat  more  difficult.  There  is 
usually  a  auspicious  hardness  and  irregularity  of  the  cervix  that  calls  attention 
to  the  condition.  Friability  of  the  tissue  with  bleeding  is  the  most  important 
sign,  and  one  that  is  practically  always  present.  Tubercular  and  syphilitic 
ulcere  are  very  uncommon,  but  may  simulate  cancer,  the  diagnosb  being  readily 
made  by  the  microscope.  Decubitus  ulcers  made  by  ill-fitting  pessaries,  or 
such  as  ai;e  seen  in  procidentia  cases,  are  often  mistaken  for  canoer.    The 
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ulceration  caused  by  pessaries  heals  up  in  a  short  time  under  treatment,  and  can 
thus  be  distinguished  from  cancer.  In  procidentia  the  decubitus  ulcers  have  a 
characteristic  tiat»  drj'  appearance,  with  little  tendency  to  bleed,  and  with  a 
sharply  defined  margin  of  scar  tissue.  One  must  renieml>er,  too,  that  in  proci- 
dentia cancer  of  the  cervix  is  extraordinarily  rare*  Nevertheless,  a  microscopic 
examination  should  be  made  on  the  least  suspicion. 

Ordinary  erosions  of  the  cervix  often  simulate  cancer  closely.  The  general 
cervicitis,  with  Nabothian  cyst  formation  that  is  frequently  associated  with 
erosion  J  may  be  very  suggestive  of  an  infiltrating  cancer  of  the  cervix,  while  it 
occasionally  happens  that  an  erosion  may  bleed  on  digital  examination  or  after 
coitus  as  freely  as  would  an  early  cancerous  growth.  The  finding  of  Nabothian 
cysts  in  cervicitis  cases  is  usually  evidence  that  the  condition  is  not  cancer. 
According  to  Schroder,  the  presence  of  tliese  cysts  absolutely  rules  out  cancer. 
Tbis»  however,  is  an  error,  for  we  have  found  instances  in  which  an  early  cancer 
existed  side  by  side  with  extensive  Nabothian  cysts  and  general  cervicitis. 
Fromniel  has  reported  two  such  cases  and  Koblanck  has  reported  one.  It  is 
probable  that  if  cancers  of  the  cervMx  were  oftener  obser\^ed  at  an  early  stage  the 
combination  with  cystic  cervicitis  woulil  ]>c  found  to  be  not  infreciuent. 

The  infiltrating  form  of  cancer  starting  from  the  endocervical  portion  may 
often  be  ver>'  difficult  of  diagnosis,  esi>erially  in  cervices  that  have  undergone 
senile  atrophy.  There  may  be  no  apparent  enlargement  of  the  eervLx,  and  its 
outward  appearance,  as  observed  through  the  speculum,  may  be  perfectly 
normal.  A  watery^  discharge  or  bleeding  are  the  warning  signals.  The  con- 
dition usually  confounded  with  this  type  of  cancer  is  senile  vaginitis,  senile 
cervicitis,  or  pyometra.  In  the  latter  class  of  cases  there  may  be  bleeding  from 
eroded  areas  of  the  vaginal  w^ill,  and  the  discharge,  especially  if  partially  ol>- 
structed  liy  plastic  adhesions  of  the  cer\'ix  or  vagina,  may  become  excessively 
foul  and  have  an  odor  very  like  that  of  cancer.  The  discharge,  however,  is 
usually  thick  and  creamy,  containing  as  it  does  great  quantities  of  desciuamated 
epithelium,  as  distinguished  from  the  thin  watery  discharge  of  cancer.  If 
blood  is  present  a  careful  examination  must  be  made  in  the  Sims  position,  to 
determine  whether  it  comes  from  the  uterus  or  from  a  sufierficial  erosion  of  the 
vagina*  If  the  blood  is  from  the  uterus,  the  probabilities  are  very  much  in  favor 
of  cancer  and  an  immediate  intra-uterine  examination  is  urgent. 

Event'  single  case,  either  of  susjx^cted  or  of  i:jerfectly  obvious  cancer,  should 
have  a  specimen  removed  for  microscopic  examination.  Even  if  the  case  is, 
beyond  question,  one  of  cancer  a  microscopic  examination  of  a  section  from  the 
growth  should  be  made  merely  as  a  matter  of  record,  for  no  report  of  a  cancer 
case  is  complet-e  or  authentic  without  this  evident*e. 

From  the  standpoint  of  diagnosis  the  microscope  is  of  supreme  importance. 
The  surgical  errors  of  omission  and  c{>mmission  in  cancer  of  the  uterus  are  almost 
invariably  due  to  a  neglect  of  this  routine  principle. 

Unfortunately,  the  removal  of  a  specimen  from  the  cervix  is  a  matter  of  some 
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technical  difficulty,  and  it  ia  doubtless  for  that  reason  that  thk  alMmpovtant 
step  in  the  diagnosis  is  so  frequently  omitted  by  the  general  pfactitioner.  Tlw 
procedure  may  be  done  in  the  Sims  position  with  the  aid  of  a  Sims  BpeeuhmL 
The  light  must  be  good,  and  at  least  one  assistant  is  needed.  It  is  neceaaaiy 
to  use  long  vaginal  scissors  and  forceps  or  some  special  instrumenti  of  whidi 
there  are  several  types  on  the  market.  In  removing  a  specimen  from  an  ulcer- 
ated area  when  the  tissue  is  friable  and  bleeding  this  small  operation  may  bfr* 
come  quite  difficult.  Only  a  small  bit  of  tissue  is  necessary,  and  it  should  be  put 
at  once  into  5  per  cent,  formalin  solution  and  sent  to  a  pathologist  for  from 
section  and  examination.  For  the  infiltrating  form  of  cancer  of  the  cervk  a 
specimen  can  best  be  removed  by  a  small  curet.  No  anestiiesia  of  any  land 
is  necessary.  The  bleeding  that  is  caused  is  not  dangerous  and  is  easily  ocxn- 
trolled  by  tampons. 

Operability. — When  the  diagnosis  of  cancer  of  the  cervix  is  confirmed^  Ae 
next  step  is  to  determine  the  operability  of  the  case.  This  depends  on  the 
amount  of  extension  which  the  disease  has  undergone  beyond  the  uterus.  As 
the  cancerous  process  invades  the  parametrium  or  infiltrates  the  wall  of  the 
vaguia,  the  uterus  gradually  becomes  fixed,  so  that  the  extension  of  the  disease 
is  determined  chiefly  by  the  mobility  of  the  uterus.  This  sign  is,  however, 
a  deceptive  one,  for  it  may  be  influenced  by  other  factors.  Thus,  a  large  cauli* 
flower  mass,  extending  from  the  portio  into  the  vagina,  may  cause  the  imfnes- 
sion  of  general  immobility,  whereas,  after  cureting  the  mass  away,  the  uterus 
may  be  found  to  be  comparatively  free  and  movable,  with  littie  extensbn  of  the 
disease  into  the  parametrium.  Not  infrequently  the  parametrial  infiltration 
is  entirely  inflammatory  in  character.  It  is  impossible  to  distinguish  this  con- 
dition from  cancer  by  digital  examination,  and  it  is  not  always  possible  to  tell 
the  difFerence  even  after  the  abdomen  is  opened.  It  should  be  noted,  therefore, 
that  many  cases  are  entirely  operable  which  on  first  examination  seemed  hope- 
less. It  is  also  important  to  remember  that  the  operability  oftentimes  can  be 
determined  only  by  an  exploratory  laparotomy,  and  there  should  never  be 
any  hesitancy  in  performing  one  if  there  is  the  slightest  hope  of  finding  the  case 
operable. 

The  presence  of  cancerous  infection  of  the  regional  l3nnph-glands  is  regarded 
by  some  as  a  contra-indication  to  radical  operation  on  the  ground  that  recur- 
rence is  sure  to  follow.  The  presence  of  infected  lymph-glands  unquestionably 
makes  the  prognosis  unfavorable,  but  by  no  means  hopeless,  as  Wertheim  and 
others  have  shown  permanent  cures  in  such  cases  after  extirpation  of  the  glands. 
The  presence  of  enlarged  glands  in  a  case  of  cancer  of  the  cervix  does  not  neces- 
sarily mean  that  they  are  cancerous,  for  a  considerable  percentage  of  them  are 
inflammatory  and  show  no  microscopic  evidence  of  cancer.  When  the  disease 
has  metastasized  to  the  regional  lymph-glands  the  case  is  more  favorable  if  only 
a  single  gland  is  infected,  even  though  extensively,  than  when  there  is  multiple 
involvement. 
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Involvement  of  the  bladder  wall  and  of  the  tissue  surrounding  the  ureters 
does  not  necessarily  contra-indicate  operation,  for  portions  of  the  bladder  may 
be  resected  successfully  and  tlie  ureters  may  Ije  freed  from  extensive  growths, 
or  reacted  and  transplanted  into  the  bladder,  without  later  recurrence  of  the 
disease. 

The  question  of  ofjeraljilit}-  depends  to  a  considerable  extent  on  the  method 
of  operation  empla3ed.  The  development  of  the  extended  abdumiixal  opera- 
tion for  cancer  of  the  cervix  has  greatly  increased  the  pereentap;e  of  operable 
cases.  Whereas  formerly  the  numlier  of  cases  considered  suitable  for  operation 
averaged  about  10  to  15  per  cent,  of  all  those  seen,  n:)W  the  |X!rceiitage  of  eases 
operated  on  averages  50  per  cent.  Wertheim's  figure  is  61  [wr  cent.,  while 
Bumm  claims  90  per  cent.  In  this  country,  where  the  laity  and  the  profession 
are  poorly  educated  in  the  subject  of  cancer  of  the  cervix,  there  are  only  a  few 
loeaUtiei*  where  the  operability  percentage  would  be  as  high  as  50  per  cent., 
and  in  most  places  the  proportion  falls  far  below  that. 

Operative  Treatment.— There  are  at  the  present  time  two  principal  methods 
of  operating  on  cancer  of  the  cervix,  namely,  total  extirpation  of  the  uterus, 
either  Ijy  the  vaginal  or  the  abdominal  route.  Schauta  is  the  chief  exponent 
of  the  vaginal  operation,  while  Wertheim  is  the  most  famous  advocate  of  the 
latter  method. 

Abdominal  extirpation  of  the  uterus  for  cancer  of  the  cervix  was  first  per- 
formed by  W.  A.  Freund  in  1878,  who,  after  a  series  of  exp<Timents  on  the 
cadaver,  operated  successfully  on  a  case  and  published  the  teehnic  of  his  opera- 
tion. Freund 's  operation  is  the  one  used  at  the*  present  day,  and  to  him  must 
be  given  the  credit  of  originality,  wliile  to  Wertheim  belongs  the  tlistinction  of 
ptjpularizing  the  operation  and  making  it  of  great  clinical  value.  The  teehnic 
of  the  procedure  with  Wertheim's  individual  modifications  is  described  on  page 
73L 

There  seems  to  be  little  doubt  that  the  extended  abdominal  route  for  c^incer 
of  the  cervix  is,  in  general,  preferable  to  the  vaginal,  the  chief  advantage  of  the 
operation  being  that  more  room  is  secured  for  wide  dissection  of  the  parametria! 
tissue^  so  that  it  is  possible  by  this  method  to  operate  on  much  more  advanced 
cases  than  is  possible  by  vagina. 

Figures  showing  the  number  of  final  cures  after  the  five-year  limit  are  in 
favor  of  the  abdominal  route,  when  it  is  taken  into  consideration  that  much  mor'e 
advanced  erases  are  operated  on  in  this  way.  The  mortality  percentage  is  some- 
what lower  in  the  statistics  of  the  vaginal  method  than  in  those  of  the  alxlominal, 
l)ut  here  again  one  must  take  into  account  that  the  eases  performed  bj^  the 
latter  method  are,  on  the  average,  considerably  more  serious. 

The  following  figures  represent  the  average  results  from  the  leading  clinics 
in  which  the  alxlominal  operation  is  performeil: 

Operability:  50  [>er  cent,  of  all  cases  that  present  themselves  for  treat- 
ment. 
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Primary  MortdHty:    11  to  15  per  cent.,  the  moist  conimon  cauaeB  iof  dfiatii 
being  peritonitis  and  shock  from  hemorrhage. 
Cures:  30  per  cent,  after  the  end  of  five  years. 

Other  Methods  of  Treating  Cancer  of  ^e  Cervix 

Radiation  Treatment  of  Cancer. — In  the  present  status  of  our  knowledge  and 

experience  in  the  use  of  radiation  for  the  treatment  of  malignant  disease  no 
didactic  statements  should  be  made.  We  can  only  sunmiarixe  what  has  been 
accomplished  to  date,  and  speculate  from  these  data  as  to  possibilities  of  future 
success  in  this  promising  field  of  therapy. 

It  may  be  said  in  general  that  as  a  palliative  agent  for  certain  forms  of  cancer 
radiation  has  proved  itself,  beyond  all  question,  to  be  of  inestimable  valu^  as  a 
measure  for  the  complete  and  permanent  cure  of  cancer  no  definite  conclusions 
can  as  yet  be  drawn,  but  there  is  much  evidence  to  show  that  with  a  greater 
knowledge  of  the  subject  and  improved  methods  of  application  the  treatment 
will  prove  to  be  curative  in  many  forms  of  malignant  disease. 

Up  to  the  present  time  radiation  has  had  its  best  success  in  various  fonns  of 
epitheliomata,  on  account,  no  doubt,  of  the  easier  access  to  this  t3rpe  of  canofBr, 
most  brilliant  results  having  been  attained  in  the  treatment  of  epithelionoata  of 
the  uterine  cervix.  For  this  reason  the  subject  is  one  of  especial  interest  to  the 
gynecologist. 

Radiation  in  the  treatment  of  cancer  is  at  present  being  given  by  the  x^rtLj^ 
in  the  form  of  mesothorium,  in  the 'form  of  radium,  or  in  the  form  of  emana- 
tions. As  a  rule,  the  Rontgcn  rays  are  used  only  as  an  aid  to  radium  or  meso- 
thorium, for,  though  they  exercise  the  same  biologic  effect  on  the  tissue  as  the 
two  radio-active  substances,  their  penetrability  is  much  less. 

The  radio-active  substances,  radium  and  mesothorium,  according  to  present 
theories,  exercise  their  influence  on  the  tissues  by  means  of  three  kinds  of  rays, 
termed  alpha,  beta,  and  gamma  rays,  which  differ  from  each  other  in  velocity, 
penetrability,  effect  on  the  tissues,  etc.  Of  these  three,  the  gamma  rays  and  the 
hard  beta  rays  are  of  pre-eminent  use  in  the  treatment  of  cancer,  for,  in  addition 
to  their  greater  penetrating  power,  they  have  a  selective  action  in  destroying  the 
cancer  cells  without  injuring  the  cells  of  the  surrounding  normal  tissues. 

Bumam  describes  the  physical  properties  of  radium  thus: 

"Radium  is  a  metallic  element  belonging  to  the  strontium  barium  group.  It  readily  fonns 
salts  with  the  mineral  acids  and  is  the  leading  member  of  the  peculiar  radio-acUve  group  of 
elements  which  are  characterized  by  atomic  instability.  Radium  itself  is  formed  by  atomic 
reduction  from  uranium.  It  loses  a  portion  of  its  atom  to  become  a  gas  called  radium  emana- 
tion, and  this,  in  turn,  is  the  mother,  grandmother,  istc.,  of  a  series  of  solid  elements.  The  so- 
called  radium  C,  third  in  scries  from  the  emanation,  is  that  member  of  the  group  which  par- 
ticularly concerns  us,  as  it  is  from  it  that  both  the  beta  and  gamma  rays  are  derived.  Radium 
emanation  can  be  separated  from  radium  as  fast  as  it  is  formed.  A  given  amount  of  radium  is 
capable  of  producing  a  given  amount  of  emanation.  The  emanation  reaches  a  mitTiin^nn  and 
then  disintegrates  at  the  same  rate  that  it  is  being  formed.    In  about  four  days  a  given  amount 
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19  reduced  t-o  onr^half.  IF  radium  or  ra<lium  emanation  li^  i*f*altrd  in  a  glass  or  a  metal  container 
it  bejans  to  pnxluee  raiiiiim  C.  The  maximum  amount  of  rjwlium  C  Ls  obtainrxl  in  a  radium 
preparation  Sf)  plac<?d  in  a  ^kwss  tube?  in  thirty  days.  The  rnaximitm  amf>unt  from  emanation  m 
prtKltiCft!  in  three  houTH  and  thirty  minutes,  liadium  C  itaelf  can  be  isolateti,  but  has  such  a 
short  Ufe,  only  two  or  three  hnurs  total,  that  it  cannot  be  effect iially  used  in  practical  treatment. 

*"nie  essential  characti'ristic  of  therjurlio-a^^tive  subHtane*>s  i.s  the  gi%'ing  off  of  invisibJe  rays. 
These  rays  must  not  \ye  confuted  with  the  emanation,  which  \a  an  element  just  as  radium  itself  is. 
The  rays  have  been  divided  according  to  their  physical  characteristics  into  three  kinds:  the  al- 
pha, the  betii,  and  the  gamma. 

"The  alpha  ray  it*  a  jTositively  chtirKe<l  atom  of  hehum.  It  has  a  ver>"  small  power  of  pene- 
trfltion,  being  completely  stopped  by  a  thin  sheet  of  writing  paper.  It  acts  very  pijwerfully 
towartl  inducing  chemical  change  in  both  inorganic  and  organic  matter  brought  in  contact  with 
it.  The  beta  ray  in  a  ne^icatively  charged  electric  ion  which  has  about  the  velocity  of  light  and 
will  eiisily  penetnite  several  centimeters^  f*f  living  ti^jsue.  It  ha.s  also  a  marked  capacity  for 
inducing  cliemind  change??  in  organic  matter  .Hubjct^teil  to  it.  The  gamma  ray  is  not  particulate 
matt<T,  but  a  \ibration  <if  ether  similar  to  ordinary  liglu  and  of  the  j-ray.  It  differs  from  them 
in  being  of  much  f^horter  wave  length  and  of  much  greater  penetration.  It  has  power  also, 
biit  to  ft  lesser  degree  than  the  alpha  and  beta  ray^5,  to  prixluce  chemical  change  in  organic  mat- 
ter expt»s<Hl  t^)  it.  When  a  radium  salt  i^*  enclosed  in  a  gla.^,s  tube,  alfiha,  beta,  and  gamma  rays 
are  produced  within  the  container.  The  alplia  rays  are  held  in  the  tube,  while  the  beta  and 
gamma  rays  penetrat-e  lU  walK  and  paws  out  into  the  surroumiing  m(»dium  in  ratlial  linm,  thus 
making  a  sphere  of  nirliation.  When  the  gbiss  tu!>e  is  further  j«urrounde<l  by  2  mm.  of  lead,  the 
hardf^t  beta  rays  ran  no  longer  penetrate  tliis  enveloi>e.  It  is  possible,  therefore,  in  medical 
treatments  to  uw  all  three  kinds  of  rays  tttgeiher,  the  beta  and  gamma  rays  together,  or  the 
gamiDa  rays  alone.  It  Is  impossible  to  use  the  alpha  rays  alone,  and  it  k  difficult  to  u^se  the 
beta  rays  alone  in  anything  except  experimental  work. 

'*From  the  abo%'e  it  is  evident  that  rarlium  or  one  of  its  derivatives  can  be  used  in  two  essen- 
tially diflerent  wayi^:  first,  it  can  be  taken  into  the  body  by  mouth,  hvpodermically  or  intra- 
venously lu*  any  other  sfjluble  drug;  second,  it  can  be  applie<l  from  either  outside  or  inside  the 
body  in  sealed  tubes  or  other  containers  in  the  same  general  way  that  an  z-my  tube  u?  employed," 

In  order  to  avoid  burning  or  the  unfavorable  stimulating  action  of  the  soft 
alpha  and  beta  rays  on  the  cancer  tissues  a  filter  must  be  used.  This  is  at 
present  accomplished  ojil>'  incompletely  by  encappiilating;  the  radial  substance 
in  some  form  of  raetal.  Of  the  metal  hltei-s  used  may  be  mentioned  lead,  silver, 
brass,  gold^  platinum,  and  aluminum.  There  is  no  unanimity  of  opinion  as  to 
the  best  form  of  filter,  the  problem  evidentl}*  not  yet  having  been  solved,  though 
there  is  some  evidence  that  brass  causes  the  lowest  percentage  of  loss  of  the 
gamma  rays  (Henkel). 

There  is  also  difference  of  opinion  regarding  the  amount  of  radio-active  sub- 
stance to  use  in  a  given  ca,se,  and  also  the  length  of  time  for  its  application. 
Most  experimenters  are  using  from  50  to  100  mg.  of  radium  or  mesothorium  for 
cancer  of  the  cervix,  the  time  of  exposure  varying  from  three  or  four  hours  to 
fiv^e  days  and  more.  An  interv^al  of  from  ten  days  to  three  weeks  is  given  be- 
tween the  treatments  or  series  of  treatments.  Although  the  gamma  rays  are 
capable  of  penetrating  several  inches  of  battlesliip  steel,  it  has  been  shown 
experimentally  that  the  power  of  destrojing  cancer  cells  extends  only  about  3  to 
4  cm.  below  the  surface.  Beyond  tins  so-called  killing  point  the  gamma  rays 
phave  an  inhibitory  action  on  the  growth  of  the  cancer  cells. 

Destruction  of  the  cells  acted  on  by  the  gamma  rays  is  shown  by  swelling 
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and  vacuoikation  of  the  protoplasm  and  Bhrinking  of  the'nudeiy  fefflowod'tjy 
phagocytosis  and  absorption.  The  space  occuiHed  by  the  destroyed  oeBs'is 
replaced  by  a  homogeneous  connective4i8sue  meshwort 

Locsl  changes  of  a  gross  nature  depend  to  a  considerable  extent  on  the  ofaar- 
acter  of  the  growth.  In  advanced  cases,  especially  if  the  canceris  of  the^inviertiiig 
type,  the  effects  of  radium  may  be  comparatively  slight.  It  is  our  opinkm'ilial 
the  histologic  structure  of  the  disease  has  an  important  bearing  on  its  reaetkn 
to  radium  influence,  for  it  has  been  our  observation  that  the  cervical  canoen  of 
the  adenomatoiis  type  are  less  susceptible  to  successful  treatment  than  are  tfatan 
of  the  squamous-cell  variety.  This  is  quite  true  of  cancers  in  other  parts  cf 
the  body  and  may  be  due  to  some  inherent  reactive  property  in  the  cancer  eeB 
itself  or  to  the  fact  that  epitheliomatous  cancers  are  usually  more  acoesoble  for 
the  direct  application  of  radium.  In  cervical  cancer  the  glandular  types  orig^ 
inate  from  the  endocervical  epithelium  and  have  a  special  tendency  to  extend 
inward  toward  the  parametrium.  It  is  more  difficult,  therefore,  to  reach  them  with 
radiation.  The  purely  squamous  epitheliomata  originate  from  epithelium  of  the 
vaginal  portion  of  the  cervix  and  tend  to  grow  outward  into  the  vagina.  Id 
cancers  of  this  kind  radium  produces  astonishing  results.  Even  large  cauliflower 
growths  filling  the  vagina  may,  in  three  or  four  weeks,  with  no  other  treatment 
than  a  few  applications  of  radium,  be  made  to  vanish  without  bleeding  or  diB> 
charge. 

The  condition  of  the  cervix  and  vaginal  vault  after  a  successful  course  of 
radium  treatment  is  characteristic.  In  place  of  the  cancer  mass  there  is  left  a 
thick  yellowish  membrane  densely  adherent  which  may  persist  for  several 
months.  The  cervix  and  vaginal  vault  undergo  a  peculiar  shrinkage  which 
simulates  somewhat  the  changes  of  senile  atrophy.  The  vagina,  which  normally 
is  broad  and  roomy  at  the  vault,  narrows  down  into  the  form  of  a  cone.  At  the 
apex  is  the  cervix,  which  has  completely  lost  its  conformation  and  exists  now  only 
as  a  dimple.  Investing  the  upper  vagina  is  seen  the  yellow  adherent  exudate 
mentioned  above.  To  the  examining  finger  the  tissues  present  an  entirely 
characteristic  feeling  of  fibrous  density.  The  parametria  are  often  rigid,  while 
definite  thickenings  are  sometimes  felt  in  the  paravaginal  tissue,  especially  in 
the  rectovaginal  septum.  In  cases  in  which  the  paravaginal  reaction  is  severe 
there  are  usually  symptoms  of  vesical  or  rectal  tenesmus  according  to  the  oigan 
toward  which  the  infiltrating  process  extends.  The  mucous  membrane  of  the 
bladder  or  rectum  may  be  affected,  with  resulting  cystitis  or  mucous  colitis. 

Involvement  of  the  paravaginal  tissue  affecting  the  adjacent  organs  is  usually 
the  outcome  of  insufficient  screening  aiid  not  infrequently  results  in  fistube 
which  may  not  appear  until  long  after  the  application  of  the  radium.  An  opera- 
tion performed  during  the  stage  of  infiltration  encounters  great  technical  difficul- 
ties. The  cellular  tissue  is  vague  and  confused  and  the  normal  planes  of  cleavage 
are  obliterated.     The  bleeding  is  free  and  difficult  to  control. 

It  seems  probable  that  the  thickening  of  the  parametrial  and  paravaginal 
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cellular  tissue  represents  a  forifi  of  inflammatorj^  reaetiorii  for  in  the  course  of 
three  or  four  weeks  it  gradually  diminishes  tun]  the  tissues  assume  a  somewhat 
more  pHable  con^^Lstency,  It  is  noteworthy  tliat  if  there  exists  a  pelvic  inflam- 
matory process  at  the  time  of  the  radium  application,  the  condition  may  l>e 
h^hted  up  into  an  acute  stage;  while  a  radical  operation  performed  during  the 
reaction  stage  is  very  apt  to  in?  followed  by  serious  sepsis.  These?  tw{>  facts  seem 
to  support  the  theory  that  the  reaction  is  of  an  inflanimatoiy  nature. 

In  the  course  of  six  or  seven  weeks  the  parametria  again  become  tight  and 
rigid.  This  is  fine  to  a  scar-like  shrinkage,  an  unyielding  sclerosis,  of  the  cellular 
tissue.  If  an  ojieration  is  undertaken  at  this  time  serious  difficulties  aie  also  met 
with.  The  phmes  of  cleavage  are  permanently  obhterated,  so  that  the  sepjiration 
of  bladder  from  cervix  and  vagina  ami  the  isolation  of  the  ureters  can  be  done  only 
by  dangerous,  painstaking  dissection. 

According  tu  Frank,  the  shrinkage  process  of  the  parametria!  cellular  tissue 
plays  a  part  in  the  temporajy  curative  effect  produced  by  rachum.  From  his 
histologic  studies  he  finds  that  after  a  maximum  exposuie  the  radium  manifests 
a  direct  action  on  the  cancer  cells  for  only  a  distance  of  1.5  cm.,  but  that  the 
curative  effect  may  be  seen  throughout  a  much  wider  area.  In  order  to  account 
for  this  he  believe>5  that  some  other  local  factor  must  come  into  play.  To  quote 
Frank:  *'This  local  factor,  in  the  case  of  cervical  carcinoma,  is  probably  supphed 
by  the  large  quantity"  of  connective  tissue  (paraiuctria)  which  riidiales  from  the 
cervix  in  all  directions.  Under  the  influence  of  the  rays  the  t^omiective  tissue 
contracts,  hartlens,  and  fjerhaps  proliferates.  As  a  result,  the  lymphatics  and 
.^miifler  blood-vessels  are  permanently  blocked,  ancl  the  dense  scar  produces  a 
condition  of  '^starv^ation*'  of  the  growth,  a  conchtion  which  has,  at  times,  been  ol>- 
tained  by  surgical  means  (hgation  of  the  internal  iliac  arteries). 

The  selective  action  of  the  ganmia  rays  on  cancerous  tissue  is  most  marked 
if  the  radium  is  placed  either  in  contact  with  or  witliin  the  tumor  mass.  If 
normal  tissues  intervene  the  dosage  must  he  much  greater  and  the  effect  is  less 
favorable. 

Hami  ina3'  be  done  either  by  an  overdosage  or  an  underdosage.  If  the  dose 
of  rt^dium  is  too  powerful,  there  may  result  an  excessive  destniction  and  absorp- 
tion of  the  tissues.  If  the  dose  is  insufficient,  it  may  result  in  stimulating  the 
growth  to  fresh  activity. 

Harris  sunimarizes  the  therapeutic  value  of  radium  by  stating  that  its 
efficacy  depends:  (1)  Upon  the  amount  used;  (2)  the  amount  and  nature  of 
filtration;  (3)  the  distance  from  the  tumor  tissue;  (4)  the  length  of  exposure; 
(5)  the  resistance  of  ttie  tissue,  and  (6)  the  numl)er  and  length  of  exposures,  as 
determined  by  the  clinical  judgment  of  the  user. 

In  a  favorable  case  the  local  effect  of  radium  on  cancer  of  the  cervix  is  very 
remarkable.  The  fetid  discharge  and  odor  ceases,  bleeding  stops,  and  the 
tumor  masses  and  nodules  rapidly  molt  away  and  disappear.  In  some  cases, 
which  before  treatment  seemed  hopelessly  inoperable,  no  sign  of  cancer  can  be 
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detoetcd  by  bimanual  examination.     Pain  is  often  relieved  immediately  and 
eomplrtcly. 

Favorable  results  of  radium  treatment  are  also  seen  in  the  early  tier        it 


|3©.— Sbction  of  Cervicai.  Cancer  IlEMmFD  by  a  WKKTHErii  Operation  After  Treats 

"     '  MENT  WnU  EaDIUM. 

Radium  had  cridt*ndy  hcvu  iiisiTteti  iu  lUu  vervii'iil  cauul.  The  fancer  ctiU  nvitr  the  cer%*ical 
caiiul  and  in  the  iiitmor  of  th<?  cain  er  muss  have  Uieii  destroyed.  The  darker  i>ortiou£  around  the 
periphcrj"  of  the  niass  tAtow  the  prcst'nrt*  of  active  ctiricer  polls.  This  is  a  drawing  from  a  sectioD 
made  at  VVi^rtheinra  rlinic,  and  lent  to  thu  liuthor  !jy  Dr»  T*  A.  Oniway. 


of  recurrenres  following  radical  operation,  especially  when  the  recurrence  takes 
place  in  the  scar  at  the  vault  of  the  vagina. 

Unfortunately,  all  cancer  cases  of  the  cer\^ix  do  not  react  in  the  satisfactory 


mnnner  that  we  Iiave  described  above.  In  certain  far-advanced  stages  radium 
mr  V'  stimulate  the  jrrowth  to  renewed  aetivity  of  a  most  alarming  nature, 
I  being  hastened  by  many  months.  This  is  in  Une  with  the  cibserA'ation  of 
Seuliert  that  the  younger  the  cell,  whether  cancerous  or  normal,  the  more 
senBitive  it  is  to  the  action  of  radium.  In  the  presence  of  pelvic  infection,  such 
as  may  exist  from  extension  from  the  cancer  throttph  tlie  parametrium,  or  such 
as  may  ra^ult  from  a  previous  tribal  inflammation,  the  apphcation  of  radium  is 
apt  to  set  up  an  active  pelvic  peritonitis. 

If  the  cancer  has  involved  the  bladder  or  rectal  WixM,  radium  treatment  is 
a,;t  to  result  in  large  fistulas,  a  possibility  which  in  the  advanced  cases  often 
C4^i*.ra-indieate8  the  treatn>ent. 

It  has  been  the  author's  experience  that  there  is  greatly  increased  danger  of 
ixjstoperative  sepsis  if  a  radical  operation  is  i^erfoniiecl  too  soon  after  a  radium 
tr.'atment.  This  was  shown  in  three  successive  ciises  in  which  the  oi>eration 
wa«  performed  wuthin  a  few  days  of  the  last  treatment.  Other  operators,  not- 
ably Wert  helm,  have  made  the  same  observation.  The  cause  of  this  is  a  matter 
of  s[x^culaHon.  It  would  seem  either  that  the  sepsis  is  the  result  of  the  presence 
in  the  tissues  of  latent  organisms  that  are  stirred  up  to  new  activity  by  the 
influence  of  the  rays,  or  that  the  rays  devitalize  the  normal  tissues  and  produce 
in  them  a  temporary  lack  of  resistance  to  infective  organisms. 

In  most  easels  there  is  very  lit  lie  s^^stemic  reaction  after  the  use  of  radium, 
but  some  patients  complain  of  hea,dache,  loss  of  appetite,  pain  in  the  intestines 
and  bladder,  constipation,  and  diarrhea.  There  is  sometimes  a  rise  of  tempera- 
ture, probably  due  to  the  stirring  up  of  some  local  inflammatory  process  or  the 
absorption  of  the  necrotic  cell  material.  Elderly  people  and  those  in  a  much 
depleted  phj^sical  condition  may  l>c  made  verj^  sick.  In  one  of  our  cases  an 
acute  nephritis  with  alaniung  symptoms  followed  the  first  radium  treatment, 
though  it  rapidly  subsided. 

It  has  been  said  that  the  reason  that  the  best  results  of  radium  treatment 
have  been  reported  by  gj-necologists  is  because  cancer  of  the  ccrvLx  has  com- 
parativeiy  little  tendency  to  metastasize,  and  tliis  is  undoubtedly  true.  If  the 
cancerous  process  has  extended  to  the  regional  lymph-glands,  radium  treatment 
is  of  comparatively  little  value,  excepting  for  its  effect  on  the  primary  focus. 
Veitj  however,  is  of  the  oi>inion  that  irnidiation  of  the  primar}"  cervical  focus 
may  cause  a  regression  of  the  disease  in  tfie  lymph-glands,  Scheuer  thinks  that 
the  Rontgen  rays  have  a  power  of  reaching  gland  metastases  and  parametrial 
infiltration  better  than  do  the  rays  of  mesothorium  and  radium. 

Sekdion  of  Cases  f'W  Radivm  Treatimmt.^ln  the  treatment  of  a  given  case 
of  cervical  cancer  nmnerous  factors  requiring  cxix-rience  and  carefid  judgment 
must  l)e  taken  into  account.  Most  impcjrtant  of  all  is  the  question  between  rad- 
ical operation  and  the  emDioyment  of  radium.  If  the  case  is  manifestly  oi>erable 
the  preliminary  use  of  radium  shouki  be  excluded  at  once.    In  such  a.case  radium 
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will  usually  cause  the  cancerous  growth  to  disappear  as  if  by  magiCy  and  one  is 
tempted  to  resort  to  this  easy  and  painless  method  of  treatment  in  place  ci  the 
difficult  and  somewhat  dangerous  radical  operation.  There  is,  however,  no  present 
undisputed  evidence  that  even  a  favorable  case  of  cervical  cancer  may  be  per- 
manently cured  by  radium,  whereas  skilful  operation  cures  many  such  caaei 
with  comparatively  small  primary  mortality.  Moreover,  it  must  not  be  supposed 
that  in  an  operable  case  a  preliminary  treatment  with  radium  wUl  render  a  later 
radical  operation  less  difficult.  We  have  described  above  the  peculiar  effect 
which  radium  produces  in  the  parametria,  and  it  may  be  said  with  emphasis 
that  in  no  case  that  is  primarily  operable  can  a  radical  extirpation  of  the  uterai 
be  as  easily  and  extensively  performed  after  radium  treatment  as  it  could  have 
been  without  such  treatment. 

This  statement,  however,  does  not  preclude  the  preliminary  use  of  radium 
as  a  preparation  for  operation  under  certain  conditions.  On  the  contrary, 
many  inoperable  cases  of  cervical  cancer  may  be  made  operable  by  radium,  and 
it  is  in  this  particular  field  that  the  treatment  possesses  one  of  its  greatest  values. 
In  this  category  are  included  those  doubtful  cases  the  op^erability  of  which  de- 
pends on  the  expertness  of  the  operator  and  his  courage  in  imdertaking  desper- 
ate surgery.  They  are  the  cases  that  entail  a  high  percent<age  of  primary  mor- 
tality, or  if  the  operation  is  not  fatal,  a  high  rate  of  recurrence  of  the  disease. 
Occasionally  cases. which  not  even  the  most  optimistic  surgeon  would  venture  to 
operate  upon  may  be  made  operable  by  a  course  of  radium  treatment.  The 
possibility  of  making  an  inoperable  case  operable  requires  that  the  patient  should 
be  kept  under  frequent  observation,  so  that  the  most  favorable  time  for  8uii;ical 
interference  may  be  chosen.  As  stated  above,  this  is  usually  about  three  weeks 
after  a  radium  treatment.  In  operating  on  a  case  of  this  kind  we  have  found  it 
advisable  not  to  attempt  too  extensive  a  dissection  of  the  parametrial  and  para- 
vaginal tissues,  and  we  are  usually  content  to  perform  a  complete  hysterectomy 
with  as  wide  a  removal  of  the  vaginal  wall  as  possible.  In  this  way  many  patients 
may  be  given  a  year  or  two  of  health  and  comfort  and  occasionally  probably 
cured  •  permanently. 

A  third  class  of  patients  with  cervical  cancer  consists  of  those  in  whom  the 
disease  is  hopelessly  advanced  as  far  as  any  chance  of  cure  is  concerned.  In 
these  cases  radium  is  one  of  the  most  valuable  resources  for  palliative  treatment. 
Bleeding  and  foul  discharge  may,  as  a  rule,  be  temporarily  stopped  and  pain  is 
sometimes  completely  controlled  or  at  least  palliated.  It  is  feasible  to  treat 
with  radium  nearly  all  cases  of  advanced  cervical  cancer  except  those  with 
rectal  or  vesical  fistula. 

A  fourth  class  of  patients  is  represented  by  those  who  present  local  recurrence 
in  the  vault  or  lateral  walls  of  the  vagina  after  radical  operation.  In  all  of 
these  cases  radium  treatment  is  strongly  indicated  unless  there  exist  fistuls 
into  bladder  or  rectum.    Early  recurrences  may  often  be  controlled  for  long 


periods  of  time  when  treated  judieiously  with  radium.  For  this  reason  patienta 
who  have  undergone  opx^ration  shtmld  he  examined  frequently  in  order  that  the 
earUest  indieatioa  of  recurreat'e  may  l>e  noted. 

Still  a  fifth  class  of  patients  concerning  whom  the  question  of  radium  treat- 
ment presents  it^4f  comprises  those  in  whom  a  sucressfvil  radical  operation 
has  Ijeen  |>erformed.  In  these  cases  many  advocate  a  i:>eriodie  application  of 
nidium  to  the  vaginal  vault  as  a  propii^vlactie  against  recurrence.  How  much 
good  this  accomplishes  is  problematie^  but  if  radium  is  employed  eonserv^atively 
no  harm  is  done  anrl  both  surgeon  and  patient  have  the  satisftietion  of  feeling 
that  in  the  light  of  present  knowletlge  every  available  resource  has  been  used 
to  effect  a  permanent  cure. 

A  sixth  class  of  patients  who  present  themselves  for  radium  treatment  con- 
sists of  those  who  exliibit  ix)stoi>erative  ntetastatit^  recurrences  in  the  regional 
lymph-glands.  These  patients  suffer  excruciating  pain  wliich  can  only  l>e  allevi- 
ated by  large  doses  of  morphin.  In  cases  of  this  kind  it  iias  Ix^n  our  experi- 
ence that  local  applications  of  radium  in  the  vaginal  vault  give  little  more  than 
Lmaginitry  rehef.  Dr.  Kelly  rejxjrts  favoral4e  results  from  applying  an  enormous 
quantity  of  radium  for  short  periods  of  time  externally  at  the  |x>int  most  closely 
related  to  the  seat  of  pain.  OrtUnar>'  amounts  of  radium  used  in  this  waj^  have 
little  or  no  effect. 

A  final  type  of  case  which  comes  under  consideration- includes  those  patients 
in  whom  fistuhe  between  bladder  or  rectum^  or  both,  have  l^een  established, 
or  in  whom  ulceration  of  the  cancerous  growth  lias  progressed  so  far  that  fistula 
formation  is  imminent.  In  cases  of  well-estabiishcd  fistula  we  can  see  no  advan- 
tiige  in  the  use  of  radium,  for  if  the  fistula  has  been  created  by  the  <lisease,  radium 
will  only  increase  the  size  of  the  fistula  and  at  this  stage  will  be  of  little  eJTcct 
in  checking  the  progress  of  the  cancer.  If  the  fistula  is  the  result  of  a  previous 
rafliuni  treatment  further  use  of  radium  is  inadvisable,  as  it  will  finly  aggiavate 
the  difficulty.  We  liave  seen  several  cases  of  vesical  fistula  resulting  from 
ra<lium  treatment  in  winch  eveiy  evidence  of  the  disease  had  disaj>peared  by 
gross  and  microscopic  examination,  lint  where  the  loss  of  tissue  from  the  vesieo* 
vaginal  septum  was  very  great.  In  one  of  these  cases  we  were  able  to  close  the 
fistula  by  operation. 

In  causes  In  which  from  ulceration  of  the  disease  a  fistula  is  imminent  radium 
is  not  to  Ix?  used,  for  the  fistula  is  very  promptly  established  and  fuilher 
radium  treatment  becomes  no  longer  feasible. 

Details  of  Radium  Treatment  for  Cancer  of  the  Certnx,—The  use  of  radium  in 
the  treatment  of  cervical  cancer  is  stil!  in  the  experimental  stage,  hence  there 
are  no  very  definitely  standanlized  rules  for  it«  application.  Space  does  not 
permit  of  a  full  description  of  the  methods  employed  by  the  most  reliable  opera- 
tions and  such  a  description  would  present  so  many  variations  that  it  would 
cause  confusion  to  the  beginner  who,  having  secured  the  control  of  a  certain 
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amount  of  radium,  desires  some  well-defined  basis  for  his  initial  treatments. 
We  shaD,  therefore,  present  the  general  rules  which  we  have  adopted  in  our  per- 
sonal work.  Only  a  few  institutions  and  individuals  are  fortunate  enough  to 
have  acquired  sufficient  radium  to  employ  the  emanations.  In  the  treatment 
of  large  numbers  of  patients  and  probably  also  in  the  application  to  individual 
cases,  radium  emanations  are  superior  to  the  radium  salts  more  txanmoDiy  used. 
The  employment  of  emanations,  however,  requires  an  outfit  too  expenmve  for 
the  average  hospital,  as  well  as  the  services  of  an  expert  physicist.  We  shall 
omit  a  discussion  of  this  important  part  of  the  subject  and  confine  ouradves 
to  describing  the  direct  application  of  the  radium  salts  which,  on  account  cxf  the 
recently  increased  production  of  radium,  have  become  available  for  many  insti- 
tutions and  individuals. 

In  securing  radium  for  the  treatment  of  cervical  cancec  the  minimum  amount 
required  is  50  mg.,  while  for  use  in  single  applications  the  maximum  need  not 
exceed  100  mg.  The  most  convenient  form  in  which  to  purchase  the  radium  is 
in  three  tubes,  one  containing  50  mg.  and  two  containing  25  mg.  each.  By  having 
the  radium  in  separate  tubes  not  only  may  the  dosage  be  more  easily  regulated, 
but  when  feasible  the  tubes  may  be  so  distributed  in  relation  to  the  tissue  to  be 
treated  that  a  cross-fire  effect  may  be  attained. 

In  applying  radium  the  question  of  screening  is  of  very  great  importance. 
Radium  in  the  form  of  radium  bromid,  as  it  is  usuaUy  put  out  commercially,  is 
tightly  packed  in  small  glass  cylinders  which  are,  in  turn,  incased  in  silver  or 
platinum  tubes.  The  metal  tubing  acts  both  to  protect  the  radium  from  loss 
and  to  screen  off  the  soft  alpha  and  beta  rays,  which,  as  has  been  noted  above, 
are  injurious  to  the  tissues.  More  complete  screening  of  the  soft  rays  may  be 
secured  by  still  further  encasing  the  silver  tubes  in  brass  or  lead.  It  has  be«i 
shown  that  gamma  rajrs  emerging  from  a  metal  screen  set  up  secondary  beta 
rays  which  are  as  destructive  to  tissues  as  the  primary  beta  rays.  These  second- 
ary beta  rays,  though  possessing  penetrating  power  equal  to  that  of  the  primary 
radiations,  are  endowed  with  much  less  absolute  energy  and  may  be  effectively 
obstructed  by  such  materials  as  paper,  cloth,  or  rubber.  It  is  customary,  there- 
fore, to  protect  the  tissues  still  further  by  enclosing  the  metal  receptacle  of  the 
radium  in  gauze  and  pure  rubber  (see  Part  III  for  technic). 

The  dosage  of  a  given  radium  application  is  usually  estimated  in  terms  of 
milligram  hours  (mg.  hrs.),  computed  by  multiplying  the  number  of  milligrams 
used  by  the  number  of  hours  appled.  Thus  a  dosage  of  2000  mg.  hrs.  may  rep- 
resent the  application  of  100  mg.  for  twenty  hours  or  of  50  mg.  for  forty  hours. 
We  have  not  adopted  this  method  of  designating  the  dosage,  for  it  is  extremely 
doubtful  if  the  effect  on  the  tissues  of  a  large  quantity  of  radium  for  a  short 
time  is  the  same  as  that  of  a  small  quantity  applied  for  a  long  time,  even  though 
the  number  of  milligram  hours  may  be  equivalent.  This  is  a  problem  that  has 
not  yet  Ixjcn  accurately  worked  out.  We  therefore  prefer  stating  the  dosage  in 
terms  lx)th  of  quantity  of  radium  and  time-length  of  exposing. 
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Having  determined  to  employ  radium  in  treating  a  properly  selected  ease  of 
cervical  cancer,  the  operator  is  met  with  the  ini|)ortant  question  of  dosage. 
On  this  subject  the  profession  is  very  much  in  the  dark,  as  is  evidenced  by  the 
wide  variation  in  oj>inii>ns  re^Mrding  it.  There  is  very  little  information  as  to 
how  to  adapt  the  amount  and  time  of  exposure  to  the  individual  ease.  If  this 
phase  of  the  jsuijject  were  understtwd  we  should  doubtless  have  an  explanation  of 
why  in  one  ease  the  diseiiise  resjMDntls  inapcally  to  treatment,  while  in  an  ap- 
parently^ similar  ease  with  like  treatment  the  effect  is  either  Jieutral  or  even 
disastrous.  Space  does  not  allow  a  full  discussion  of  this  subject.  We  have 
intimated  above  that  variations  in  the  histoltjpc  structure  may  account  to  s<3me 
extent  at  least  for  dilTerenre^  in  {Iw  results  i>f  treatment.  Possibly  the  differences 
are  due  to  inchvidual  tissue  resistance  to  the  action  of  the  rays. 

In  prescribing:  rafliuni  for  cervical  cancer  one  must  always  l>ear  in  mind  that 
the  sul>stance  may  be  a  p<>\verful  agetit  for  the  destruction  of  nornjal  tissues 
surrounding  the  diseased  area,  Tliat  this  is  an  everpresent  danger  even  with  the 
mfist  careful  screening  is  evidenced  by  the  huge  fistulac  that  occasionally  <jccur 
even  in  clinics  conducted  by  experience*]  oi>prntf»rs.  These  fistulfe  may  not 
appear  until  weeks  or  nionttis  after  an  application,  so  that  a  case  which  at  first 
appears  eminently  successful  may  in  time  prove  a  distressing  failure  even  though 
the  disease  may  have  temporarily  vanished. 

Ib  onler  to  avoid  destructive  results  not  only  must  the  most  painstaking 
care  be  exercised  in  protect injj  the  normal  tissues,  but  couser\^atism  must  be 
oljserved  Ixith  in  the  dosage  and  frequency  of  appUcation.  In  our  own  prac- 
tice we  are  accustomed  to  repard  as  a  maxinuun  dose  IW  mg.  for  twentj-^ 
four  houns  or  24()1)  mg,  hi*s.  This  is  doul>tlcss  a  conservative  Hniit,  for  some 
operators  extend  tlieir  maxraum  to  a  point  considerably  l>eyond  this.  There  is 
some  evidence  that  a  maximum  dosiige  attaineil  by  employing  a  large  amount  of 
railium  with  a  shorter  time  exposure  is  more  efhcacious  against  the  cancer  cells 
and  less  tlangerous  to  the  normal  tissue  than  a  long  exposure  with  a  small  an^ount 
of  ratlium. 

In  giving  a  first  treatment  to  the  average  case  we  usually  employ  the  maxinuun 
dosage  al>ove  mentioned,  i.  e.,  1()()  mg.  for  twenty-four  hours.  If  the  case  is 
manifestly  inoperable  it  is  a  safe  phm  to  follow  the  dictum  of  Clark,  who  recom- 
mends that  no  further  treatment  be  given  until  the  lapse  of  six  weeks,  when  the 
same  dosjige  is  repeated.  If  improvement  is  not  shown  after  two  such  treatments 
there  is  little  use  of  further  attemijts.  Most  operators  rejx^at  the  apphcationa 
more  frequently.  Thus  Frank  reconmiends  the  following  schedule:  The  second 
treatment  seven  to  ten  days  after  the  fii*st;  the  third  treatment  fourteen  days 
after  the  second.  If  improvemt;nt  is  shown,  two  more  treatments  are  given 
three  weeks  apart.  The  radimn  is  given  in  diminishing  amounts,  the  total 
dosage  for  the  five  treatments  averaging  6000  mg.  hrs.  Two  or  three  applicA- 
tions  one  month  apart  with  modified  dosage  are  added  to  the  five  primary 
apphcations. 
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The  methods  of  Clark  and  Frank  may  be  regarded  as  the  extremes.  *  Our 
pergonal  experience  has  led  us  to  recommend  the  conservatism  of  Clark  in  most 
cases.  Frequent  applications  sometimes  produce  very  rapid  and  brilliant  re- 
sults, but  there  is  greater  danger  of  injury  to  the  normal  tissues.  Vesical  and 
rectal  tenesmus  following  a  given  treatment  constitute  a  serious  warning  that  the 
radiation  has  produced  some  injury  in  the  tissues  surrounding  those  organs. 
After  such  a  danger  signal  caution  must  be  exercised  both  in  the  matt^  of  later 
dosage  and  in  repeating  the  treatment  too  soon.  Inasmuch  as  the  destruction  of 
normal  tissues  is  the  result  of  imperfect  protection  we  are  accustomed  to  make 
most  of  our  applications  with  the  patient  fully  anesthetized.  In  this  way  the 
various  protective  measures,  described  in  the  section  on  Technic^  may  be  canried 
out  with  much  greater  precision. 

When  a  case  is  presented  in  which  there  is  a  large  cauliflower  mass  in  the 
vagina  the  question  arises  as  to  whether  it  is  better  to  curet  the  mass  first  or  to 
apply  the  radium  at  once  and  to  depend  on  it  for  the  removal  of  the  growth.  It 
is  entirely  possible  to  cause  such  a  growth  to  melt  away  by  frequent  applications 
of  radium.  We  do  not,  however,  recommend  this  method,  for  as  the  growth 
extends  well  down  into  the  vagina  it  is  dilfficult  to  apply  the  radium  without 
exposing  too  much  the  normal  vaginal  wall.  We  advise,  therefore,  that  the  ex- 
crescent mass  be  first  lightly  removed.  The  curet,  if  used,  should  not  be  carried 
too  deeply,  for  the  object  is  merely  to  remove  a  mechanical  obstruction  to  the 
application  of  the  radium.  The  radium  may  be  inserted  at  the  time  that  the 
cureting  is  done.  In  many  cases  the  curet  is  not  necessary,  as  the  mass  may  be 
removed  sufficiently  with  the  finger.  If  this  can  be  done  it  is  preferable  to  using 
the  curet. 

If  the  case  to  be  treated  offers  any  possible  hope  of  later  operabihty  the  treat- 
ment should  he  definitely  directed  to  that  end.  The  maximum  dosage  is  first 
given.  The  patient  should  then  be  examined  frequently  and  the  condition  of  the 
parametria  noted.  In  an  ideal  case  in  which  there  is  a  prompt  response  to  the 
initial  treatment  the  patient  would  be  ready  for  operation  in  about  three  weeks 
after  the  fii*st  application.  If  the  operation  can  bo  performed  at  that  time  it  will 
be  found  that  the  one  treatment  has  not  seriously  affected  the  parametria  and  that 
the  operation,  though  more  difficult,  may  be  carried  out,  for  the  most  part,  with 
the  usual  technic. 

If  at  the  end  of  three  weeks  the  condition  shows  improvement  but  the  case  is 
still  inoperable  it  is  our  practice  to  give  another  treatment  of  half  the  maximum 
dosage  (100  mg.,  twelve  hrs.)  instead  of  waiting  for  the  usual  six  weeks*  interval 
as  recommended  by  Clark.  It  may  be  necessary  to  give  still  another  treatment 
with  modified  dosage  three  weeks  after  the  second.  At  least  three  weeks  should 
elapse  after  a  treatment  l)efore  operation  is  undertaken.  It  has  been  our  experi- 
ence that  the  greater  the  number  of  radium  treatments,  the  more  difficult  the 
operation.    We  have  also  noted  that  even  after  an  apparently  successful  radium 
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treatment  and  later  oi;)eration  a  fistula  may  become  established  weeks  or  months 
later.  est>efia]ly  if  a  recurrence  fakes  phire.  Tliis  we  ascrilie  to  a  divitalization 
of  tlie  normal  tissues  induced  by  the  initial  radium  treatments  anil  ix>ssibly 
preventable  by  more  romplete  protection  at  tlxe  time  of  applying  the  radium. 

The  prophylactic  use  of  radium  after  a  nidical  operation  requires  special  care. 
Our  observations  indicate  that  ixtstoperative  cases  are  es^>ecia!ly  susceptil)le  to 
fistula  formation.  Some  operators  leave  radium  in  the  va^nal  wound  as  a 
routine  measure  in  completing  a  radical  operation.  This  proceciure  we  do  not 
recommend,  as  radium  is  esiieeially  destructive  when  applied  to  freshl}^  cut 
tissues.  If  radiimi  is  to  be  used  as  a  prophylactic  we  prefer  to  apply  it  after  the 
vaginal  wound  is  completely  healed,  and  then  only  in  modifiefl  dost^s  of  at  least 
four  to  six  weeks'  intervals.  Conservatism  in  this  respect  is  espeeially  urged,  for 
the  welfare  of  a  patient  who  has  litn^n  cured  of  a  eanrer  of  the  cervix  cannot  be 
sidd  to  be  greatly  improved  if  the  final  result  is  a  permanent  vesical  or  rectal 
fistula. 

In  making  applications  of  radium  for  local  recun-ences  in  the  vagina  the  same 
care  must  Ije  exercisefl  as  in  employing  radium  as  a  prophylactic  in  the  healthy 
vagina,  for  in  recurrent  case,s  the  danj^er  of  cau.siiig  fistulse  is  even  greater.  If 
the  recurrence  is  iliscovered  early  one  treatment  often  suffices  to  cause  the 
disease  to  ilisappear.  In  a  case  of  this  kind  a  maxinumi  dose  should  not  tje 
given.  We  are  accustomed  to  use  50  to  100  mg.  from  four  to  twelve  hours, 
dejiending  on  the  condition  of  the  vaginal  tissue  and  progress  of  the  disease. 
That  is  to  say,  for  a  small  nodule  in  unijupaired  tissue  tfie  dosiige  would  be  gi-eater 
than  fijr  a  recurrence  with  ulceration.  In  the  latler  ca^ie  a  smaller  dosage  would 
be  usful  and.  if  necessary^  re[)eattMl  at  a  later  date. 

In  casfs  of  metastatic  extension  into  the  regional  lymph-glands  radium,  in 
our  experience,  has  failed  either  to  cheek  the  progress  of  the  disease  or  effectually 
to  control  the  pain. 

As  to  the  after-treatment  of  patients  treated  l>y  radium  for  ceriical  cancer 
there  is  not  much  to  lje  said.  The  average  stay  in  the  hospital  is  from  tlu*ee  to 
seven  ilays,  depending  oji  the  amount  of  constitutional  reaction.  Many  jiatieiits 
show^  absolutely  nu  general  effects  from  tlie  treatment.  In  otliei-s,  especially  in 
those  much  depleted  Ijy  the  disease,  various  reactions  apix'ar,  chiefly  in  the 
form  of  nausea  and  vomiting,  which  may  persist  for  two  or  three  days.  Sometimes 
it  lasts  only  while  the  treatment  is  in  process  and  disappears  as  soon  as  the 
radium  is  removed.  Rectal  or  vesical  tenesmus  may  sometimes  l^ecome  a  dis- 
turbing s>T3iptom  and  may  persist  for  several  weeks,  requiiing  sedative  or  even 
local  treatment.  Patients  suffering  a  reaction  of  this  kinfl  are  in  danger  of 
developing  a  fistula  later.  It  can  usually  be  avoided  by  lead  protection  of  the 
vaginal  w^alls  and  close  packing  w^ith  gauze. 

The  occurrence  of  leukorrhea  following  operation  is  a  matter  of  considerable 
variation  and  doubtless  depends  on  the  nature  of  the  growth  and  the  amount  of 
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dosage.  In  some  cases  the  secretion  is  very  profuse,  lasting  for  days  or  even  woebi^ 
while  in  others  it  is  hardly  perceptible.  When  the  discharge  is  profuse  the  par 
tient  should  be  carefully  nursed  and  given  douches  suBSdent  in  number  to  keep 
the  vagina  as  clean  as  possible.  These  patients  should  be  kept  in  the  hoi|)ital 
until  the  discharge  is  under  control.  In  some  cases  there  is  a  rise  in  temperstoie 
as  a  result  of  toxic  absorption.  If  there  is  a  temperature  reaction  the  patioit 
should  be  kept  under  observation  until  the  temperature  subsides,  for  the  rise 
may  indicate  an  inflammatory  pelvic  process  which  is  sometimes  induced  fay 
the  action  of  the  radium.  If  a  pelvic  peritonitis  ensues  the  patient  flhoakl 
be  treated  by  non-operative  methods,  chief  reliance  being  placed  on  frequent 
hot  douches. 

Heat  Treatment — To  J.  F.  Percy  the  profession  is  chiefly  indebted  for  a 
revival  of  the  method  of  treating  cervical  cancer  by  heat.  Many  years  ago 
Byrne  achieved  brilliant  results  by  this  method,  but  since  his  time  no  one  has 
been  able  to  repeat  his  success.  Percy  states  that  his  work  is  based  on  labonir 
tory  experiments,  which  show  that  cancer  cells  cannot  be  successfully  tranch 
planted  after  an  exposure  of  45^  C.  for  ten  minutes,  while  normal  tissue  cells 
can  stand  a  temperature  of  from  55°  to  60®  C.  without  being  devitalized.  The 
reason  that  the  use  of  heat  has  accomplished  so  little  in  the  treatment  of  canco* 
is  due  to  the  improper  manner  by  which  it  has  been  applied. 

To  quote  Percy: 

''Experimental  work  has  shown  that  a  low  degree  of  heat  has  a  much  gpreater  penetnling 
power  in  a  mass  of  cancer  than  has  a  high  degree.  High  degrees  of  heat  carboniie  the  tisBOeB, 
inhibiting  penetration;  low  degrees  of  heat  coagulate  the  tissues,  encoura^ng  heat  diaseminft- 
tion.  High  degrees  of  heat,  with  the  resulting  carbon  core,  prevent  drainage  in  the  canoef 
mass.  This  permits,  in  a  certain  number  of  cases,  the  absorption  of  an  excessive  quantity  of 
broken-down  cancer  cells,  which  are  dangerous  to  the  life  of  the  patient.  When  the  temperature 
in  the  heating  iron  is  the  right  degree  for  the  greatest  penetration,  its  shank  can  be  wrapped  with 
surgeon's  cotton  and  remain  there  for  forty  minutes  or  more.  The  color  or  texture  of  the  cotton 
will  not  be  altered  in  any  way  by  this  degree  of  temperature;  and  this  merely  emphasiieB  the 
fact  that  a  burning  temperature  is  not  used." 

It  will  thus  be  seen  that  this  procedure  is  in  no  sense  a  burning  or  cauterica- 
tion  of  the  parts,  for  this,  according  to  Percy,  "only  defeats  the  effort  to  get  a 
maximum  penetration  of  heat."  Among  the  advantages  claimed  for  this 
method  is  the  freedom  from  danger  of  injuring  the  rectum,  bladder,  and  ureters; 
and  the  quick  sealing  of  the  lymphatics  and  blood-vessels,  which  not  only  pre- 
vents further  dissemination  of  the  disease,  but  is  a  safeguard  against  the  spread 
of  infection. 

Percy's  operation  consists  essentially  in  applying  electrically  heated  irons 
wrapped  in  cotton  to  the  cancerous  field.  The  irons  are  kept  at  a  carefully 
regulated,  moderate  temperature,  being  introduced  through  a  specially  devised 
water-cooled  vaginal  speculum.  The  length  of  time  required  for  application 
to  a  certain  part  is  determined  by  an  assistant,  who,  through  an  abdominal  open- 
ing, grasps  the  malignant  mass  and  announces  when  the  heat  is  approaching  a 
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danger  point.  By  this  method  the  gross  malignant  mass  Ls  usually  removed  at 
one  sitting.  Repeated  oixratinns  are  son:iPtiines  necessary.  For  a  detailed 
description  of  the  tochnk*  of  application  of  Percy's  cauterj'  see  Part  IIL 

This  work  is  too  recent  to  jiermit  of  definite  reports  as  to  curabihty,  but, 
considering  the  former  excellent  residts  of  Byrne,  the  method  possesses  con- 
siderahte  promise.' 

Palliative  Treatment  of  Cancer  of  the  Cemx.— WTien  a  case  of  cancer  of  the 
cervix  Is  found  to  be  inoperable,  and  radium  or  the  heat  treatment  is  not  avail- 
ahle.  the  fir^t  indication  is  to  remove  the  sloughing  necrotic  part  of  the  disease, 
for  from  this  friable,  infected  tissue  the  patient  is  bleeiling  and  absorbing  toxic 
suljstances  that  produce  the  cachexia,  loss  of  weight,  fever,  and  other  general 
constitutional  sjinptoms.  The  removal  of  this  tissue  consists  of  a  thorough 
cureting  down  as  nt^arly  as  pos,sil)le  to  normal  tissue,  followed  by  deep  cauteriza- 
tion. This  procedure  mast  always  Ix^  carrieii  out  with  care  not  to  perforate  the 
utesrus,  an  accident  that  is  especially  lialile  to  happtni  in  cureting  infiltrating 
cancer  of  the  posterior  lip,  in  which  there  is  danger  of  entering  Douglas'  fossa, 
This  is  almost  invariably  followed  by  fatal  [X'ritonitis. 

Curetment  and  cauterization,  as  a  rule,  produce  a  marked  general  im- 
provement in  the  patient's  health.  Bleeding  is  temporarily  checked,  while 
the  nauseating  discharge  is  made  less  wat<Ty  and  abundant,  and  the  foul  *Klor 
is  stopped  or  lessened  for  a  time.  The  general  appearance  of  the  patient  is 
improved,  and  there  is  sometimes  some  gain  in  weight,  while  the  general  mental 
depression  is  relievotl. 

The  patient  must  be  kept  on  fn^quent  douches  of  formalin  (1  per  cent.) 
to  control  the  odor.  After  a  tunc,  as  the  disease  again  grows,  the  old  s3'mptoms 
return  and  the  cureting  and  cauterization  nuist  be  repeated,  and  so  on  until 
the  patient  dies.  After  a  time  severe  l>oring,  unlx^arable  pain  ensues.  This 
can  best  be  treated  at  first  with  frequent  tloses  of  dionin,  for  wliich  in  the  later 
stages  morphin  must  be  substituted  in  amounts  large  enough  and  frequent 
enough  to  keep  the  patient  comfortable. 

Other  palliative  operations  are  sometimes  used  besides  curetment  and  cau- 
terization,     Kionig,  after  f>erforming  an  '^exploratorj'  laparotomy"  and  find- 

'  SiDce  the  ubove  wits  writtfti  the  Percy  panter>'  has  been  rxtensiv  nly  tried  out  in  this  ootmtrj^ 
OpinioDs  as  to  it«  vahie  var>*  conMiderably,  Imt  (hr  iiiont  rfliabU'  I'videnei'  in  in  it*^  fiivor^  jis  is  hIjhi  fhe 
reioilt  of  our  own  expHerienop.  There  in  no  doubt  that  this  nuthfxJ  of  treatment  rec|uireH  ftkill  and 
f*xj>erieu<t'  in  order  to  javoid  rfrtaiii  disas^trous  ronipliejitiojipi.  Of  tketsf*.  tht*  most  iniiwrtant  is  the 
fatality  assorlated  with  ulcerationa  of  the  intestinal  tract  similar  to  that  whieh  may  occur  after 
Gxtenfiivp  cutaneous  hurus*.  Other  eoinplieations*  are  the  fonnatioii  of  fi-stiilti',  the  oecurrenee  of  a 
late  seeotidary  heinorrhaite,  and  septic  intoxication  from  slouRhini;  tissues.  According  to  Smith,  the 
fistuli3&  usually  he-al  «pontnne<aisly  in  coutnist  to  the  fistnlie  following  radium,  whir'h  prarlieally 
nevf^r  heal.  The  secondary  hf^morrhairt^s  iruiy  he  avoided  hy  UnAting,  the  jnternal  iliac  and  ovariao 
v»i»s**ols  at  the  time  of  the  operutionii.  If  this  precaution  is  not  taken  secondar>'  hemorrhajfcs  occur  In 
40  per  cent  of  cn,MCrt. 

The  most  complete  reix>rt  on  the  use  of  the  Percy  catitfjrj'  has  been  made  hy  Smith,  who 
re<^rds  100  Ctt«es  treated  at  the^Mayo  Clinic.  Of  these  it  was  possit>U:*  later  to  perform  «  radical 
exiirpatioii  of  the  ut«rus  in  26  caMes,  thi'  time  chosen  for  the  hystcrcetomy  beiriK  about  four  weeks 
after  the  cautery  treatment.  In  VJ  of  the  26  cases  thus  operated  on  iio  carcinoma  was*  found  in  the 
specimen  removed  at  the  final  operation. 

Smith's  rtisult^  compare  favorably  with^  if  Ihey  do  not  mirpaas,  the  beat  peporta  from  the  use 
of  radium  in  the  same  class  of 
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ing  the  case  inoperable,  ties  the  h3rpogastric,  ovarian,  and  round  ligament  arte- 
ries. This  seems  to  delay  the  progress  of  the  disease  somewhat  aad  prevents 
bleeding  for  a  considerable  time  until  a  collateral  circulation  is  eetaMiahed, 

Chlorid  of  zinc,  applied  to  the  crater  in  the  uterus  naade  by  the  cuieting 
and  cautery,  has  been  much  used.  It  is  sometimies  valuable  .when  applied 
by  skilled  hands,  but  its  effect  on  the  tissues  is  difficult  to  control,  Itfid  theie 
is  always  danger  of  perforation  6f  the  uterus  or  eroidon  of  theut^ite'sraneb. 
It  is  best  applied  on  small  pledgets  bf  cotton,  which  are  packed  into  the  cavity. 
At  the  end  of  about  a  week  the  pieces  of  cotton  may  be  removed  mmasBe  with  a 
complete  cast  of  the  cavity  adherent.  Chlorid  of  zinc  is  not  reconmiended  as  a 
routine  measure. 

An  excellent  palliative  measure  for  the  control  of  the  discharge  and  alleviar 
tion  of  the  foul  odor  is  the  employment  of  acetone,  as  recommended  by  Gellbora: 

The  patient  lies  on  her  back  with  hips  elevated  by  pillows.  Through  a  Fergu- 
son's speculum  3  or  4  drams  of  pure  acetone  are  introduced  into  the  vagina  and 
left  in  contact  with  the  diseased  area  for  about  four  minutes.  The  acetone  is  then 
removed  by  pledgets  of  absorbent  cotton  and  a  glycerin  tampons  packed  in  the 
vagina  to  be  removed  in  twenty-foiu*  hours. 

It  is  important  to  avoid  allowing  the  acetone  to  come  in  contact  witih  the 
external  skin,  as  it  causes  intense  burning  pain. 

Another  less  effectual  means  of  keeping  the  vagina  clean  is  the  frequent 
application  of  iodin  to  the  diseased  area. 

Under  careful  palliative  treatment  patients  may  live  from  one  to  two  years. 

Unquestionably  the  best  palliative  treatment  for  inoperable  and  recurrent 
cases  is  that  afforded  by  radium.  On  account  of  the  limited  supply  of  radium 
and  the  lack  of  knowledge  of  its  use  the  treatment  at  present  is  restricted  to 
a  few  fortunate  localities.  It  is  necessary,  therefore,  in  the  majority  of  cases  to 
resort  to  the  older  time-honored  methods  for  palliative  treatment. 

CANCER  OF  THE  BODY  OF  THE  UTERUS 

We  prefer  to  treat  the  subject  of  cancer  of  the  uterine  body  separately  from 
that  of  the  cervix,  because  the  two  diseases  are  quite  distinct  both  in  their  clin- 
ical aspects  and  in  their  pathologic  processes. 

The  anatomic  type  ot  cancer  of  the  body  is  invariably  that  of  adenocarci- 
noma, although  the  process  may  develop  into  advanced  stages  in  which  the 
glandular  arrangement  is  no  longer  apparent.  The  histologic  picture  may  then 
be  one  of  carcinoma  simplex,  in  which  the  carcinomatous  cells  are  massed  to- 
gether with  no  definite  arrangement.  Sometimes  a  metaplasia  takes  place, 
like  that  which  frequently  appears  in  cancer  of  the  endocervix,  whereby  the 
cells  take  on  a  squamous  character,  even  to  the  formation  of  comified  pearls. 

The  growth  originates  in  the  mucous  meml>rane,  and  tends  both  to  pro- 
liferate into  the  ut(»rinc  cavity  and  to  infiltrate  the  muscular  wall  of  the  uterus, 
one  of  these  tendencies  usually  predominating.  In  the  typical  case  that  is 
growing  toward  the  uterine  cavity  the  microscopic  appearance  is  that  of  long- 
branching  tendrils  of  a  papillary  nature.    When  the  disease  encroaches  on  the 
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Flu.    111.  — AufeNOCAUCINOJLV  rtF  TllE  Bi)I>Y  OF  TliK  UtKRUS, 

The  diiM?ttae  ifi  f>ctqiiiHni£  in  tht?  iipjjer  part  of  the  canal  and  if^  *''XtoinJin«;  both  inward  into  fho  rnus- 
culitr  wall  and  outward  towitnj  rhf  earial.     In  ihn*  vm^v  tlie  jtniwth  Uuk  a  papilhiry  appcurLinct?. 


CcvftC^r 


\*VO\Tl<\  -'*  ■ 


Fio.  112. — ADBNQCARriNnMA  llKniMimo  Near  the  Internal  Ot, 

TUi?*  (utrmr  lui*  iiif'lit.stufiijsf'd  in  tlif  mvaries. 
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museular  wall  glandukr  ofTf^hoots  are  seen  invading  the  muscle  below  the 
normal  line  of  demarcation,  l>etween  muscle  and  endometrium.  Macroscopic- 
ally,  upon  opening  the  uterine  ca%^ity  the  growth  ap|)ear,s  as  an  irregular  eleva- 
tion of  the  endometrium,  the  surface  of  which  in  some  places  may  be  smooth 
and  wavy,  in  others  papillomatous.  The  cut  surface  is  usually  somewhat  lighter 
ill  color  than  that  of  the  normal  uterine  tissue,  and  a  rather  lUstinct  outline  can 
te  made  out  between  cancer  and  muscle  tissue.  The  diseatje  gradually  en- 
croaches on  the  uterine  wall  until  in  advanced  eases  the  musculature  may  be 
little  in  evidence.     In  the  course  of  time  it  may  break  through  the  out<?r  wall 


Fl  G .   113.  — H  YD  ROMBTRA, 

In  this  case  the  patientt  aKcd  sixty-two  iit  the  tinit'uf  opiratiori.  bud  timor  menstruated,  though 
ill  earlier  lif*^  »h(^  Imti  had  ijcriodir  niolitinnri.     Tht*  tiniior  se^Mi  in  Uk'  cavitj-  is  a  papillnrj'  adeoCK 
caroinoniit,  proljahly  nf  n^rent  clf»vt4ripnient.     The  eontcnt.s  cjf  the  iitcrinr'  ciivity  wvre  of  a  se 
charafter  with  hruwiiinh  I  jnge.     The  outline  of  the  cen-ix  has  teen  sketched  in  tu  show  the  absf'n 
of  a  eomplete  cjunal.     The  ajM^rsUiorj  eonaiwted  of  a  ^upnivitifiiial  hyi?terectoiJiy,  tJie  cj-^tic  nature 
the  uterua  not  Imng  discovered  until  thi'  .sperimen  Wits  opened. 


eoo- 

^1 


and  become  disseminated  to  neighboring  parts.  UnUke  cancer  of  the  cervix,  it 
usually  does  not  invade  the  pMrametriimi  excepting  by  direct  extension,  a 
process  which  indicates  a  lat^e  stage  of  the  disease.  Metastasis  to  the  regional 
lymph-glands  is  later  than  in  cancer  of  the  cervix.  Occasionally  cancer  of  the 
body  metastasizes  to  the  tul>e  and  ovar>^  in  a  comparatively  early  stage  of  its 
growth,  an  extension  rarely  seen  in  cancer  of  the  cervix. 

Cancer  of  the  IxmIv  has  its  prinripid  incidence  hxter  in  life  than  cancer  of  the 
cervix,  the  figures  of  Koblanek  showing  that  in  50  per  cent,  of  cases  it  occurs 
between  the  ages  of  fifty  and  sixty.     It  is  quit-e  rare  to  find  it  in  patients  under 
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Fjc.  115. — Adenocarcinoma  of  the  Endomethiuii. 
High  ixjwcr.     The  dirt  tine  live  fcatuxf*  i**  thr  Kl^iiifi^^.  the  epitheliiini  of  which  ha«  prolifcratrd  until 
the  lumens  are  ol>lit4»ratefl.     The  epithelittl  cells  Hr*:-  liiri?!*,  vary  in  sia<%  and  on  thp  nKht  espprmlly 
Jippeur  like  inqtniinoits  epilhelial  carrinnma.     WeM-fornied  }ji;lands,  however,  are  s**eiiiri  other  placeti 
with  thin  trabeciilffi  of  stroma  betweta  them. 
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forty.  It  is  seen  only  about  one-oighth  as  oftrn  as  canrer  of  the  cervix,  accord- 
ing to  statistics. 

N«lliparou«  women  seem  to  have  a  .special  predisposition  to  this  fonn  of 
cancer,  a  fact  that  still  further  differentiates  it  from  cervical  cancer. 

Cancer  of  the  bmly  is  i|uite  often  found  in  assoriation  wHth  uterine  fibroids, 
whereas  the  conibinatiun  of  hbroids  with  eaneer  of  the  cervix  is  comparatively 
rare.  As  the  process  frequently  originates  in  the  nmcous  meuibrane  covering 
the  niyonia,  it  is  thought  that  the  cancerous  growth  is  stimulated  by  trauma 
exerted  In'  the  filirr)id  ttu  tl:«'  overhnng  endometrium. 


Cancer  of  the  body  is  especially  favorable  from  a  surgical  standpoint  l)e- 
cause  not  only  is  Its  progress  slow,  but  it  usually  gives  early  warning  of  it.s  prt*s- 
ence.  It  makes  its  appearance  first  by  increased  uterine  secretion  and  then  by 
bleeding.  This  bleeding,  coining  as  it  frequently  does  after  the  menopause, 
attracts  the  immediate  attention  of  the  patient,  so  that  she  is  apt  to  seek 
medical  advice  in  time  for  successful  surgical  treatment.  When  the  diseaH? 
occurs  before  the  menopause  itis  <leteetioii  from  clinical  syn^ptoms  is  more  diffi- 
cult.    The  bleeding  at  this  time  is  apt  to  api>ear  only  as  a  profuse  menstruaJ 
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period,  and  the  mistako  hi  often  miule,  both  by  the  patient  iiiid  her  doctor,  of 
regarding  the  menstrual  disturl>ance  merely  as  an  indieatiun  of  the  change  of 
life.  The  progress  of  the  disease,  however,  is  usually  so  slow  that  the  persistent 
hemorrhages  finally  excite  suspicion  in  time  for  surgical  cure.  When  a  cancer 
of  the  Ixxly  is  associated  with  a  uterine  fibroid  the  bteediuf^r  has  no  definite 
diagnostic   characteristic  which  would  differentiate  it  from   that  seen  in  an 


Flu.  117.— Adenocarcinoma  or  the  Endomethittm. 
Hiish  power.     To  illuHtrut^?  the  inrreiLst'  in  mimJKT  nf  Hit'  glands  which  lie  riose  together  and  are 
irn^giilur  in  oytlkn'.     The  cpitht'lial  cells  have  l(i^(  thfir  roifulur  j>lat'ijin,  (ippcur  to  be  Junibled  to- 
ecthef ,  occur  io  more  than  one  layer,  and  cotitmn  imrlei  larger  thiiu  normul  iioti  varying  much  in  »i«e, 

ordinary  submucous  myomrt.  If,  therefore,  in  a  case  of  bleedinfi;  fibroid  non- 
operative  treatment  is  decided  .on  for  any  reason,  the  uterine  cavity  should  at 
least  be  explored  to  exclude  the  possibility  of  the  presence  of  a  cancer.  This 
procedure  is  esi>eeially  important  if  the  a:-ray  or  radium  is  to  be  used,  for 
there  seems  little  doubt  that  in  cases  of  myoma  complicated  by  carcinoma  or 
sarcomatous  deg;eneration  the  mtdignant  process  is  stimulated  to  new  activity 
by  the  infiueace  of  the  rays. 
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The  diagnosis  of  cancer  of  the  body  .should  always  be  made  by  the  micro- 
scopic exumiualion  of  ruretinj^s.  In  a  great  many  ea.sejs,  where  the  uterus  is 
soft  and  the  cervix  ii^  patulous,  a  piece  of  the  endometrium  can  be  removed  by 
means  of  a  small  caret  without  anesthesia. 

Clinically,  cancer  of  the  body  nuist  be  differentiated  from  uterine  in:5affi- 
ciency,  mucous  polyps^  chronic  interstitial  endometritis,  cancer  of  the  cerv^ix, 
and  submucouB  fibroids,  and  the  only  sure  way  of  aecomplishing  this  is  by  means 
of  the  microscope. 

Microscopic  differentiation  Ijotween  cancer  of  the  body  and  certain  benij 
conditions  of  gland  hyperplasia  of  the  endometrium  is  sometimes  difficult. 


Fig.  lis. ^Adenocarcinoma  of  the  ENDOMCTRfnic. 


gland  hyperplasia  there  is  often  a  suggestive  heapiug-up  of  the  epithelial  cells 
lining  the  glands  and  an  excessive  branching  of  the  glands  themselves.  Occa- 
sionally, too,  there  is  a  ilipping  of  the  glands  ijito  the  muscular  tissue  beyond 
the  nonnal  boundaiy  line  of  the  endometrium.  These  eccentricities  of  non- 
malignant  hyperplasia  must  be  borne  in  mind,  and  not  be  interpreted  as  mani- 
festations of  malignancy  without  further  e^'idence.  The  final  diagnosis  of  cancer 
must  be  made  by  irregularities  of  the  cell  form,  b}^  abnormal  nuclear  figures,  l)y 
unevenness  in  the  staining  of  the  nuclei,  and  by  lack  of  conthiuity  in  the  basal 
membrane  of  the  glands. 
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Fig.  119, — ^Aubnocarjcinoma  uf  in 
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FHi.    12(J.^Al>EffOCARCINOMA  OP  THE  ENUOMETBIVM, 

Low  powf^r  to  show  a  painlliiry  umlgrowt  li.  We  ^^^>e  n  hratichiti^,  ^'oiiiit'^'tive-tiMrue  Htrotna  carrj'- 
ing  blood- vessrlM,  roverr^d  wiili  e|>ithelium  Ijing  in  one  to  ^^uveral  layt-rs.  Thia  is  characteristic  of 
the  advancpd  adenocarcinoma  (jrowinK  out  into  the  mtcrinp  ravity.  The  raarked  change  can  be 
undcntood  if  tliis  is  compared  with  the  normal  eudoiiit'triniii. 
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When  the  diagnoBis  of  cancer  is  estaUished  the  treatment  is  inwnfldiatft 
radical- operation. 

The  operatio^  for  cancer  of  the  body  is  similar  to  that  for  cancer  of  the 
cervix,  except  that  it  need  not  be  so  extensive.  Removal  of  lymph-giandB 
is  rarely  necessary,  while  a  wide  dissection  of  the  parametrium  is  not  required 
in  most  cases.  Moreover,  as  cancer  of  the  body  has  little  tendency  to  eactend 
downward,  there  is  not  the  need  of  removing  the  upper  part  of  the  vagina  as 
there  is  in  operating  for  cancer  of  the  cervix.  The  operation  for  caneer  of  ttie 
body,  therefore,  is  very  much  less  difficult  than  that  for  cervix  caneeri.aiid  the 
primary  mortiJity  "is  correspondingly  lower. 

The  prognosis  as  to  recurrence  is  very  good,  and  permanent  cures  should  be 
obtained  in  at  least  80  per  cent,  of  cases  operated  on. 

CHORIO-BPITHELIOBfA  BfiAIIGNUM 

This  term  is  applied  to  a  malignant  tumor  that  develops  from  the  einthelial 
elements  of  placental  tissue.  It  most  commonly  follows  the  expulsion  of  a 
hydatidiform  mole,  but  may  date  its  origin  from  an  abortion  or  a  tubal  preg- 
nancy, or  even  a  normal  pregnancy.  The  tumor  usually  appears  first  as  a  nodu- 
lar excrescence  growing  from  the  surface  of  the  uterine  canal  or  from  the  lumen 
of  the  tube.  The  growth  i?  very  vascular,  often  having  the  appearance  of  a 
hematoma,  and  tends  to  bleeding  and  necrosis.  Metastases  soon  appear  on 
the  wall  of  the  vagina  or  in  the  neighboring  pelvic  organs,  and  spread  rapidly 
by  the  blood  circulation  to.  distant  parts  of  the  body,  especially  to  the  lung?. 
The  disease,  if  not  checked  by  surgical  iiiterferencie,  is  usually  very  fatal,  destroy- 
ing the  patient  with  extraordinary  rapidity,  but  sometimes  abruptly  ceases  in 
its  progress  even  after  the  appearance  of  distant  metastases.  Its  onset  may 
follow  the  abortion  or  mole  from  ivhich  it  takes  its  origin  almost  immediately, 
or  it  may  not  appear  for  days,  months,  or  even  years  later. 

The  history  of  our  present  knowledge  of  chorio-epithelioma  is  one  of  unusual 
interest.  The  disease  was  first  described  by  Saenger  less  than  twenty-five  years 
ago.  He  thought  that  these  tumors  developed  from  the  decidual  ceUs  of  the 
endometrium,  and  gave  the  name  deciduoma  to  the  disease,  supposing  it  to  be  a 
sarcoma.  Later,  Marchand  described  the  histology  more  exactly,  and  showed 
that  the  tumor-growth  develops  from  the  epithelial  cells  surrounding  the  chorionic 
villi,  and  is,  therefore,  a  carcinoma.  This  view  is  universally  held  at  present, 
and  all  terms  formerly  used  at  different  times  to  designate  the  disease  have 
given  way  to  the  name  suggested  by  Marchand,  "chorio-epithelioma,"  which 
best  descril^es  its  histogenesis. 

There  has  also  been  a  complete  change  in  our  knowledge  of  the  clinical  courae 
of  these  tumors  quite  as  remarkable  as  that  of  our  ideas  as  to  their  histology. 
Saenger's  first  5  cases  died  with  general  metastases  within  seven  months  after 
al)ortion,  and  he  regarded  the  disease  as  absolutely  hopeless.    In  1896  Apfel- 
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stacdt  stated  that  all  therapy  against  thtwe  most  malignant  of  all  known  neo- 
plasms was  matlness*  Neverthclass,  six  years  later  Puiaiio  reported  50  per  cent, 
and  Teacher  reported  03.3  per  eent.  of  cures. 

Although  these  percentages  are  today  regarded  as  unduly  high,  .yet  the 
number  of  operative  cures  is  very  large,  while  nunierouH  instani^es  have  l>een 
report etl  where  tumor  masses  which  had  fjeen  left  behind  during  incomplete 
operations  have  eventually  healed  spontaneously.     We  see,  therefore,  the  grea,t- 
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Fui.  1 2 1 .  —  H I  I A  ]  ^  J  A »  In fecteo . 

Low  |MJwcr  The  s(-ctioii  eouriisL-^  ijio.hiIv  of  c  uaknilnterl  b1o(Ki.  The  strands  of  fibrin  show 
esirf^cblly.  InfiltratinK  it  arc  lariif?  nunihrf^rs  of  ltHikooyt*s,  ni<^«t,ly  i*f  tiic  ]Julyiiuolcar  varioty.  Near 
the  top  fLiitl  iu  ttic  rt-nU'r  are  3e%'trr;il  rhoriouic  villi. 

Ciit  contrasts  in  the  clinical  picture  of  ilifTcrent  cases,  rangin*;;  from  the  stormiest 
antl  mr»st  mahgnant  course  to  spontaneous  and  permanent  retrogression. 

The  first  instaneas  of  spontaneous  cure  were  reported  by  Pick  and  Schlageo- 
haufer,  the  former  describing  a  case  of  vaginal  metfistasis  following  jihortion, 
Schlagenhaufer  concliKled,  from  the  (observations  of  his  case,  that  there  are  two 
clinical  forms  of  the  disease.  The  first  is  extraordinarily  malignant  and  quickly 
overwhelms  the  organism  with  metastases,  while  the  second  form  is  benign  from 
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the  outset.     He  further  stated  that  the  histologic  appearance  of  the  two  fonns 
is  alike. 

In  order  to  understand  the  microscopic  appearance  of  chorio-epithelioma  it  is 
necessary  to  review  the  histology  of  the  ehurlonie  villus,  from  the  epithelial 
elements  of  which  the  f'hnrin-e[yithelioma  has  its  origin.  The  ehorionic  vilius 
is  clothed  with  two  layers  of  epithelium,  the  outer  l>eing;  termetl  the  "sjiicytium," 
and  the  inner  the  "layer  of  Langhans/'     The  term  '^syncytium,"  from  its  deriva- 


Fig.  122. — Placental  Poltp. 
Low  power.     The  light  areas  urt*  chorionic  villi,  cut  iu  viiriouy  planes,  whi<'h  liuve  Income 
hyaUuo  in  places  mid  still  show  their  coiuiertive-tiHsue  strutturo  in  others.     They  have  loi^^t  their 
epithuliut  coveriug  of  Langhaus'  cells  and  fiyni^ytiuni.     They  lie  in  fibrous  tisaue  funufd  by  the  orgatii- 
nation  of  blood. 


tion,  denotes  a  fusing  together  of  cells,  and  describes  the  outer  layer,  in  that  it 
consists  of  a  continuous  mass  of  darkly  staininji  protoplasm  in  whicii  are  morc^  or 
less  reguiarly  placed  nuclei.  There  are,  therefore,  no  definite  cell  boundaries. 
The  continuous  cell  mass  is  occasionally  interrupted  by  open  spaces  or  vacuoles. 
The  und(»rIyinK  layer  (cells  of  La.u|yrlmns)  is  compose<l  of  a  single  column  of  large 
bright  epithrliul  cells  with  well-marked  boundaries  and  wciiikly  staining  nuclei. 
They  look  like  squamous  epithelium,  and  are,  in  fact,  derives!  from  the  fetal 
ectoderm.     The  outer  layer  (sjTicytium)  is  derived  from  the  inner  layer  (Lang- 
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hanB)j  so  that  both  layers  are  fetal  in  origin.  Both  layers  in  the  normal  placenta 
have  a  tendency  to  proliferate  and  grow  oiitwarJ  into  the  space  between  the 
chorionic  villi.  The  sjoicj'tiat  eovering  h(^tip,s  up  and  pushes  out  into  poly- 
poid processes  that  may  become  broken  off.  Hence,  isolated  irregular  syncytial 
masses  may  often  be  found  in  the  intervillous  spaces.     In  this  way  syncytial 


l*iu.  12X — Plapenta  at  Full  Term. 
I^w  power.  On  thf*  right  i.«  an  arou  of  dL^cidim  cwnsiatin^i;  (>f  K^^atly  pnlarged  relLs  df^rivcd  from 
the  stroma  of  the  endomotriuin.  The  eii]urgeiiic*tit  takes  lAnn'  iii<*htly  in  the  i>r<itfjpUf«in  of  th<»  cell, 
the  nufloiiB  cniliirjtmir  profxirtirmutely  little.  On  the  left  itre  rhorioiiie  villi  cut  in  various  planes. 
They  consist  of  a  loojw  roniieriive  lini^iie  rDntairing  eon  i  para  lively  larise  blood -ve^ssels,  eovL-rud  by  & 
layer  of  Langbana'  cells  and  sytieytium.  The  itderviUoUB  tspaee  h  nomiaHy  filled  with  hlootj.  The 
amail,  dark  areaa  are  fragmentj^  of  Byncytiuni. 


elements  are  sometimes  taken  up  by  the  blood-eurrent  antl  transported  to  diistant 
organs,  especially  the  lungs.  The  layer  of  Langbans  h  also  prone  to  proliferate, 
and  may  break  through  the  surrounding  syncytial  covering  and  grow  in  irregular 
masses  of  cells  that  include  fragments  of  the  s^mrytium  (see  Fig.  125),  The  pro- 
liferation of  these  two  epithelial  elements  may  be  considerable  and  yet  Ix'  within 
physiologic  hounds. 
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In  t'horio-epithelioma  exactly  thp  same  overp;rowth  takers  place  without 
change  in  the  appearance  yf  the  cells,  excepting  that  it  progresses  to  a  malignant 
growth. 

When  the  fact  became  known  that  the  disease  might  be  either  benign  or 
malignant,  every  effort  was  made  by  pathologists  to  discover  some  distinguishing 
histologic  mark  liy  which  the  twt)  forms  might  be  thtfiTentiated.  These  efforts 
have  been  unsuccessful.  Marchand,  Aschoff^  Zagorianski,  Ivbseb  v,  Franque, 
Albrecht,  Hormaim,  and  others  agree  that  we  have  absolute!}^  no  histologic 
criterion  for  determining  the  malignancy  of  these  tumors. 


Fig.  124 — Hydatid  Mole. 
Jjdw  pnOWcr.  Parts  nf  two  ehorionie  I'llli  wrc*  »oon  niiniing  across  the  fiold.  They  are  tremen- 
dously awoUen,  a«  may  Im?  attvu  if  this  is  (-ompiirfd  with  the  dniwingof  the  pluci^iita  at  full  term.  The 
layer  of  LunghatiK'  vvUh  covithI  with  synx-ytiuiii  ure  well  whown  on  the  suHane  of  the  villi.  On  the 
space  between  the  villi  in  the  eenUr  :ire  weveral  fraguientii  of  syncytium.  This  space  is  normally  filled 
with  blood  in  which  these  fra^mcnt-H  Ut\ 


Moreover,  a  further  difficulty  in  diagnosis  exists  in  the  fact  that  the  tumors 
exactly  resemble  the  normal  fetal  tissue. 

Hitschmann  and  Crist^^foletti  came  to  the  followinR  eonclumon: 

'*As  a  matter  of  fact,  we  are  convinced  that  a  histologic  tfiiforenee  is  entirely 

improbable-     We  know  of  absolutely  no  morphologic  and  biologic  difTerenee 

between  the  phymologic  fetal  tissue  and  the  pathologtc.     Tlie  more  carefully  we 

study  the  earliest  phases  of  placenta  formation  and  compare  them  with  chorio- 
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epithelioma,  the  more  we  feel  justified  in  the  statement  that  between  iropkoblast 
{fetal  ti.ssue)  and  ch&no^pitheUoma  there  is  no  difference,'^ 


Ftg.  125,— CHomo«ic  Vitu  f*,  Showing  Growth  of  Langhans*  Celis  Bbeakino  Through  the 
Syncytium  into  the  iNTEaviLLuLrs  Space. 
FrnjjiiiEDts  of  Ryn<^ytiiim  are  aei?n  in  the?  sprout ing  inafisf  of  Langhatis*  (*eUs,     On  !.ht^  rifjht  is 
a  collection  of  Laoghmis'  clIIh.  more  hiKhly  msigiiifled,  surrounding  syncytiul  fraguipntii.     (After 
Winter.) 

Ttiesame  writoi^  ciiU  attention  to  the  biologic  reserabknpo  that  exists  between  the*  tropho- 
bUist,  or  fetal  tissue,  and  chorio-epithplioma.  '*A11  the  chamctt^rLstir^  of  the  tumor  cAls  ar^ 
to  be  found  in  the  normally  functioning  trophoblast.     The  pnormous  capacity  for  growth  of  the 


■^yT^C^l^vJrr^ 


Fig,  126. — SYNoYTTtJii  and  Lancbans'  Cells. 
Two  chorionic  villi  art'  awn,  ehowtng  lln"  oijt«^r  syn<'yii:d  envelope  ntid  the  inner  layer  of  T^ang- 
haos"  cells.     In  the  water  is  a  mass  of  proliferating  Lt^nghaii'ij  qmIH  in  which  are  scatt^jred  fragment:*  of 
Byncytiuni.     (After  Winter.) 

fetal  evils,  the  destruction  of  maternal  blowl-veswel^  are  appart^nt  in  both,  excepting  that  in  the 
physiologic  tissue  there  is  a  local  and  time  Hmitation.  The  nrlation  of  the  fetal  cella  to  the 
matanoAl  tissue  Is  jiusi  the  same.     The  rnosi  important  function  of  the  trophoblast  is  the  dest  ruction 
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of  the  maternal  tLisiw,  esiyeciaUtf  tfit^  eroifion  of  the  bbxifl-f'Ciist'h,     In  thb  way  doe*?  the  young 
comtj  iiiUt  rf'lationship  witli  the  mother'^  bloi>d,  thn  intendllous  circulation  btMJome  establigh* 
and  the  naurii^hjnerit  of  t  ho  *"g({  remain  assurwl.     The  entire  egg  rests  within  the  maternal  bk 
ve»g*'Ls  ami  ik  bathi'tl  in  niiitpninl  LiJucmI, 

"These  same  rlmrarteristici>  we.  hnil  in  thr*  c"hori<j-q>ithcdifjmji.     There  is  the  same  clest 
tive  faculty,  the  same  i^leclive  behavior  f uwartl  rhr  niaternal  bhjixi,  and^  Ihfrefore,  the  almt 
exclusive  exten^inn  by  way  of  the  bkxMi -stream.     Both  tissue^'*  have*  no  supporting  tissue  struc 
titre,  no  ijidividoal  bkHxl-vessek^  and  bc^th  are  dependent  for  their  nourkhment  on  the  circulat- 
ing blrxDtl  of  the  mother.     The  fetaS  cells  of  the  trophobhtst  are,  therefore,  murphologically  and 


Fig.  127. — SYNrvxiFM  in  the  Decidita. 
Low  power.     Tliis  illustrateH  tht  wmidcriiit?  of  fragiiieiil^  «>f  syncytium  in  the  deridua 
dark  maaaea  cooaiBt  of  syacytiuni  which  wi^re  found  in  ibe  decidiia.   8e\  era!  id&ndi»  arc  seen, 
is  eikdometnum. 


.     The 
as  this 


bioloKicfllly  identieal  with  the  €ells  of  I  he  mali|i^ant  ehurir>-*'pithehoma.  Therefore^  in  diag- 
nosing a  ehorio-4'pitliehoma  no  Kafe  concluHion  maybe  drawn  from  the  de.struetion  of  the  mater- 
nal tissue  T^  to  if^^  mahgnaney,  bei^aUHe  dci^trticlion  of  the  maternal  tissue  is  the  most  important 
function  of  the  tr<jphobla.^t."     (Translation.) 


Sjrmptoms.^Chorio-epitbelioma  usually  miike.s  itself  known  by  repeated 
uterine  hemorrhages  fullowinp;  an  abortion  or  a  mole.  Bleeding  is  alwa}^  the 
characterii?tic  symptom,  no  matter  where  the  tumor  h  loeated,  and  is  due  to  the 
corrosive  action  of  the  tissue  on  the  walls  of  blood-vessels  with  which  it  eomes 
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in  contact.  Cureting  brings  af>out  onJy  a  temporary  cessation  of  the  bleeding, 
which  is  apt  to  be  severe  and  depleting]:.  The  patient  beromes  rapidly  anemic 
and  cachectic.  Albuminuria  is  a  very  frequent  accompaniment.  A  second 
cureting  reveals  a  new  mass  of  tissue  in  the  canal  of  the  uterus.  A  tliagnosis  by 
microscopic  examination  of  the  curetings  is  very  difficult  to  make,  a.s  is  explained 
above,  and  patients  are  often  lost  as  a  result  of  a  negative  report  from  the 
pa.thologist.     It  is  extremely  necessary,  therefore,  to  take  into  account  the  clin- 


Fig,  12ti.^C'HORTO-t:iMTHEiJOMA« 
Low  power*     At  the  bottom  is*  the  edge  of  a  chorionJe  villus  cover<*d  T^ntli  a  rf*K\ilar  layer  of  Lang- 
haous'  cellw.    In  the  initldh',  lying  ou  thi!4>  im  symytiunj.    To  the  Irft  of  thin  und  iil>ove  if  are  nmj«»cA  of 
L&nghanii'  eeils.     X<-*ar  the  top  und  near  the  right  edge  are  larfft-  fragments  of  nynrytiinn  having  the 
largert  deeper  ataimog  nuclei  and  deeper  ntainiiiR  protoplasm,  the  whole  floating  in  hlood. 


ical  course  of  the  disease,  without  relying  too  much  on  the  findinis:^  of  the  micro- 
scope. After  metastases  occur  the  diagnosis  is  simple,  but  it  is  then  usually  too 
late  for  treatment,  though  cases  of  spontaneous  cure  even  at  this  stage  have  been 
reported. 

Metastases  frequently  occur  in  the  vagina,  and  sometimes  the  first  e\'idence 
of  the  disease  is  seen  here,  the  chief  symptom  being  Ijleeding.  On  account  of  the 
corroaive  action  of  the  tumor  and  the  friability  of  its  tissue,  metastatic  emboli 
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slip  very  readily  into  the  blood-stream  and  are  carried  to  distant  parts  of  tl 
body.     The  embolic  masses  when  ladp^ecl  jonrow  and  corrode  the  neighboi 
blood-VGHsels,    causing    local    hemorrhages.     Sometimes    symptoms    from    tl 
metastatic  growths  give  the  first  warning  of  the  disease  without  ut-erine  mani- 
festations.    Metastases  to  the  lungs  are  especially  common,  anrl  cause  pulniom 
hemorrhages,  or  they  may  lie  locahzed  in  tlio  lirain,  liver,  or  kichieys,  etc. 

In  making  a  diagnosis  of  chorio-epithelioma,  and  coming  to  a  decision  as  tO' 
the  treatment,  the  surgeon  often  finds  himself  in  a  serious  predicament.  The' 
situation  which  presents  itself  in  a  suspected  case  is  somewhat  as  follows; 


Fl<*.   129. — ^t'^HOrirO-EPITlIELID%tA. 

High  power.     Th»a  tissue  con6ij*t>  of  LaDfchajis*  cpJis.     l'h(^  utirlpi  and  cell  protoplasm  do  not 
stiiin  us  deeply  iis*  thvy  do  in  j^yne^tiura,  the  nuclei  are  not  n^s  lar^t',  und  the  cell  l*oiindarit'!*  can  be 
No  cell  walls  are  found  in  j^yiKiytiuni,  it  bemg  held  together  l>y  fine  protopk^imic  lhri->adB. 


A  patient,  some  time  after  deliverj'^  of  a  hyilatidiforra  mole  or  after  an  abortion* 
befdns  to  bleed  profusely-  A  curetinjc  i^  done,  and  a  considerable  amount  of 
tissue  is  removed  from  the  uterine  cansd,  which,  on  iiiicros<H>pii*  examination, 
shows  numerous  fetal  elements.  Many  Langhans'  cells  are  seen  in  groups, 
and  in  different  places  may  be  8t^en  great  syncj'tial  mas^ses  \snth  large,  variously 
formed  protoplasm.  Such  a  picture  may  correspond  either  to  a  placental  rest 
or  to  a  benign  form  of  ehorio-epithelioma,  or  to  an  early  stage  of  a  mali^ant 
chorio-epithelioma.     If  radical  operation  is  done  there  is  a  chance  that  tl 
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patient  will  be  subjected  to  needless  danger,  with  the  loss  of  her  pelvic  organs, 
for  there  is  no  way  of  telling  tliat  the  condition  in  the  uterus  is  not  perfectly 
harmless.  If  one  does  not  operate,  and  waits  for  later  symptoms  to  develop^ 
metastases  may  take  place  and  it  mil  be  too  late  to  save  the  patient.  More- 
over, one  is  confrontetl  by  the  fact  that  a  curetment  sometimes  turns  a  benign 
form  of  the  disease  into  immediate  and  overwhelming  malignancy,  as  is  em- 
phaticall}'  pointed  out  by  Hitschmann  and  Cristofoletti.  Cases  have  been 
reported  where  the  initial  curetings  have  been  examined  and  pronounced  by 
competent  pathologists  as  malignant,  and  the  extirpated  uteri  have  later  been 


Flo.   130. — €'FloKii,-t  f     JIIELIOMA. 

^1^  poiiVf.  Meet  of  the  tissue  consisls  of  LutiKhuiis'  cpIIm  ilie  nuplri  of  which  do  not  stain  au 
det^giy  M  thxme  of  the  synryt itmi,  jind  the  cell  nutlinv^  of  wliich  can  Ufsuully  }to  ^-pqu.  Near  the  center 
are  two  synrytial  auclci  which  are  larger,  irregular  in  j^hapt%  and  stnin  deeply.  Near  the  right 
upper  ed|^  is  a  mitotk'  fiipire  in  u  syncytial  nucleu.s. 

found  to  be  perfectly  nonnaL  Whichever  course  the  surgeon  adopts,  he  is 
running  a  risk,  and  he  must  depend  to  a  certain  extent  on  his  surgical  instinct 
to  make  the  right  decision. 

If  the  initial  curetings  show  large  or  overwhelming  numbers  of  grouped 
Langhans'  and  s\Ticytial  cells,  immediate  radical  operatiim  is  advisable,  e>^peci- 
aUy  if  a  hydatidiform  mole  has  preccilt^d.  If  the  initial  curetings  show  con- 
spicuous, though  not  numerous,  characteristic  cell  collections,  the  ca^c  is  re- 
garded mth  grave  suspicion^  and,  if  the  s>'mptoms  have  l>een  preceded  by  a 
mole,  radical  operation  is  seriously  considered.     If,  however,  the  symptoms 
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have  followed  abortion,  it  is  justifiable  to  wait  to  sec  if  further  bleeding  ensues, 
which,  according  to  Meyer\  will  u.^imlly  take  place  in  two  or  three  w^eeks  if  the 
disease  recurs,  though  the  patient  .should  Ix*  kept  under  strict  observation  for 
several  months,  even  if  her  eatamenia  is  norma!. 

If  after  the  careful  cureting  of  a  suspicious  case,  bleeding  recurs,  and  the 
curetiugs  again  show  the  same  findings,  radical  operation  is  indicated. 

The  surprising  way  in  which  some  seemingly  ver\^  malignant  chorio-epi- 
theliomata    heal    spontaneously;    even   after    incomplete   operations,  is  inter- 
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Flti.   13  L — CHOiUO-EPITHELIOMA, 

High  powpr.  At  the  Jjottom  is  the  edg.v  of  a  chorionic  villu«*  Th(*  first  Ittyrr  of  r<*lb  covt^riiig  it 
of  Lwnghans'  cells.  CoveriiiK  tliis  l-  .^ynnyiiuni  nnd  throughout  thf'  nM  of  the  drawing  are 
ttliMGft  Ikf  s^'-QoytiUQi  [yint^  in  coagulated  blciod.  In  the  lower  ceiit4!^r  is  seen  the  vacuolated  appear* 
aooe  which  syncytium  ha«. 


eatingly  explained  by  Hitsehmann  and  Cristofoletti.  These  writers  observed 
in  their  own  and  reported  eases  the  very  common  oecurrenee  of  parametria! 
infiltration.  From  the  study  of  autopsies  antl  surgical  cases  they  found  that 
this  infiltration  dc^es  not  ronsist  in  an  invasion  of  the  parametrial  connective 
tissue  by  the  cancerous  elements^  but  that  the  thickening  is  due  to  a  thrombosis 
of  the  parametrial  and  aperfnatic  tmnft. 

This  throml3osis  of  the  large  pehic  veins  may  act  in  two  ways:  either  it  may 
become  a  new  focus  for  metastasis  and  send  off  embolic  mahgnant  masses  to 
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the  lungs,  whore  they  may  erode  the  puhiionary  arteries  and  spread  rapidly 
over  the  whole  body^  or  the  throiiiliosis,  by  interferinjj;  with  the  uterine  circula- 
tioD,  may  cause  a  neurosii?  of  the  tumor  celb,  which  are  very  dependent  for  life 
on  the  maternal  blood-stream,  and  by  this  necrosis  cause  a  further  thrombosis 
of  the  veins.  In  this  way  the  thrombosis  may  become  a  protective  barrier  to 
metastases,  and  serve,  at  the  same  time,  to  produce  disintegration  and  death 
of  the  entire  growtli.  The  writers  present  cases  which  convincingly  substantiate 
this  theory. 

If  the  idea  is  correct,  it  is  of  verj^  great  practical  value.  It  shows  that  the 
route  of  metastasis  is  through  the  pelvic  veins,  so  that  great  care  must  be  exer- 
cised in  cureting  or  operating  on  these  case^  to  avoid  sending  emboli  artificially 
into  the  circulation  by  insulting  the  diseased  tissue,  which ^  being  without 
supp<^)rting  structure,  is  extremely  friable  and  susceptible  to  embolism.  For 
this  reason  it  is  inadvisable  to  perform  the  radical  operation  by  the  vaginal 
rout«.  When  the  operMtioii  is  done  aMominally  the  first  step  must  be  to  tie 
the  hypogastric  antl  spermatic  veins  in  orrler  to  block  the  avenues  for  emboli. 
If  the  case  is  inojK^rable  ius  far  as  the  uterus  and  parametriuui  are  concerned, 
the  large  veins  shouhl  be  tied,  in  the  hope  of  interfering  with  the  circulation  of 
the  tumor  and  preventing  metastasis. 

If  the  case  is  operable  a  total  extirpation  should  l^e  performed  by  the  Wert- 
heim  method. 

TUMORS  OF  THE  OVARY 

No  organ  of  the  l)ody  has  so  great  a  disposition  to  tumor,  especially  eyst 
formation,  as  has  the  ovary,  as  would  be  expected  from  the  natural  charac- 
teristics of  its  tisvsues.  The  enoniious  proliferating  jxiwer  of  germinal  epi- 
thehum,  the  physiologic  process  of  atresia  and  cyst  formation,  the  monthly 
congestion,  and  the  secretory  power  of  the  epithelial  structures  are  all  normal 
forces  which  it  may  well  be  imagined  are  readily  transformed  from  physiologic 
functions  to  pathologic  processes. 

Tumors  of  the  ovary  are  divided  into  two  main  groups — (1)  non-proliferating 
tumors  and  (2)  proUferaiitig  tumors. 

(1)  Non-proliferating  Titmors 

The  tumors  of  tliis  group  represent  errors  in  the  development  and  regres- 
sion of  the  Graafian  follicles  which  result  in  retention  cysts.  These  cysts  are  of 
two  kinds — -those  which  are  produced  \fy  aimormal  secretion  of  an  atretic  follicle, 
follicle  ajstSj  and  those  which  are  consequent  on  incomplete  involution  of  a 
corpus  luteum. 

FolMcle  Cysts. — We  have  seen  in  the  section  on  Physiology  that  only  a  com- 
paratively few  of  the  primary  folhcles  with  which  the  ovary  is  originally  endowed 
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come  to  fell  maturity.     Most  of  the  follicles  during  some  stage  of  their  de've-lop- 
ment  become  atforted;  the  oviilum  dies;  the  epithelium  of  the  membra-nosa 


bUi.  132. — Cystic  Deiseveiiatio.v  of  the  Ovary. 
Macroscopic  drawing  of  u  section  of  a  whole  ovriry.     In  tho  cortex  are  several  siriall  cyst*  wlii*"* 
microscopicully  pravctl  U)  be  eyata  of  Gnuifiuii  follielLin.     On  thf  Ifft  are  cyjtts  with  oiily  thin  part'' 
tioiii*  l>etwpen  therii^  suKnojitinK  how,  a«  they  become  larger,  the  partition  thliia  out,  nipturea,  aP" 
allows  two  cystd  to  coulersce  into  one. 
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Flu.  i;io. — CvfiT  OF  A  Gr.\afiav  Folucub. 
Ix)w  power.  At  the  top  id  the  linitiit  of  the  ry^x  *'on9i*timr  of  one  i^  several  Uyeni  of  cells  derived 
from  the  menriljnina  granukiria  of  ihe^  follicle.  This  lies  on  the  connective-tissue  Alroina  of  the  ovary. 
Through  the  center  of  the  section  are  several  Gntafiun  folliflc'M.  the  cell-  of  which  have  fsillen  out  in 
CUttioiE  the  section*  The  lower  part  of  the  se^^tion  \a  the  cortex  of  the  ovary^  the  epithelial  covering 
being  aJMent. 


* 


degenerates  and  disappears.  This  process  is  termed  atresia  o-f  the  follicfef  and 
is,  in  a  certain  sense,  physiotrtgic.  Atresia  of  a  follicle  is  attended  with  a  certain 
amount  of  secretion,  especiatly  when  the  lining  epithehum  (granulosa)  persists, 
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that  many  of  the  follicles  become  visible  cysts  of  |]rreater  nr  less  dimensions. 
This  cyst  formation  is,  within  certain  limits,  to  !x*  rejj;arded  as  a  physiologic 
process.  Under  certain  comiitions,  however,  the  production  of  these  cysts 
becomes  abnonnally  great,  and  the  ovary  is  then  said  to  be  in  a  state  of  cystic 
degeneration,  though  the  line  between  the  normal  and  almormal  state  is  not 
clearly  defined.  Just  what  causes  cystic  degeneration  is  a  matter  of  some 
doubt.  Increased  density  of  the  connective-tissue  stroma  (interstitial  oophori- 
tis), which  prevents  proper  re^sorption  of  the  atretic  follicle  elements,  probably 


L'Uj.   lo4*^^Y8T  OF  \  (jRAAFrAN  FOLLICLE. 

High  power.  At  the  top  is  the  linuiic  of  the  ^ryst  wall,  consisting  of  luycm  of  cells*  derived  from 
e  membrana  graniilu^  of  the  follicle.  Below  this  i»  the  loose  connflctive  tiMsue  that  trurrounds  the 
llicle,  and  UiJow  lliis  thi-  dtms*?  connective  tiswue  of  the  cortex  of  the  ovary. 


acts  as  a  caase  in  a  certain  number  of  cases.  In  other  instances  it  is  likely  that 
disturbances  of  circulation,  such  as  repeated  or  continuous  hyperemia,  may 
cause  a  too  rapid  development  of  the  primordial  follicles  ami  hence  an  over- 
production of  atretic  follicles. 
^L  Cystic  depjeneration  causes  a  general  enlarji^ement  of  the  ovary^  but  it  does 
^not  reach  the  dignity  of  a  tumor  until  one  of  the  cysts  grows  at  the  expend 
of  the  other  cysts  and  the  rest  of  the  ovarian  tissue. 

The  groT^i;h  of  an  atretic  follicle  cyst  may  be  due  to  persistence  of  the  lining 
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epithelium  which  continues  to  secrete  a  clear  amber  fluid  (v.  Franque).  ITsuallyr 
however,  the  membrana  granulosa  di.sintegrates  and  tiisapi:>ears.  The  growth 
of  the  cyst  is  then  conditioned  on  a  transudation  from  the  blood-vessels  of  the 
theca  interna,  which  may  i>ersist  for  a  long  time. 

As  a  rule,  only  one  cyst  takes  on  this  abnormal  gro^vih^  though  sometimes 
there  may  be  two  and  even  three.  As  the  cysft  continues  slowly  to  enlarge,  the 
rest,  of  the  ovarian  tissue,  including  the  other  follicle  cysts,  becomes  compressed, 
so  that  finally  it  becomes  stretched  out  and  incorixiratcd  in  the  thin  wall  of  the 
usurpuig  cyst,  appt^aring  only  as  a  whitish,  opaque  thickening  of  the  wall. 


Fuj.  135.— CoRpca  LuTEL'M  CyftT  of  Ovabt. 
Mocmftcopic  ftrawinir,  enlarged,  of  tMiction  v>l  wIioIp  o%'ar>'-     f^n  the  riulU  is  a  (wrpus  lutpiim 
ing  well  the  pliratiMl  eiiv<Oupe  of  liitcrin  eolla,    Thf  cavity  was  fillcfl  with  cloydy  fluid,  as  in  this 
tliL"  blood  did  imt  orgjmiar  and  wo  have-  an  t.'urly  «?tage  «jf  «>rpiiB  liiteuin  ey»t.     Oti  the  left  tir*?  ^vt 
cori^ora  luteii  which  have  gftno  on  f n  iht?  stage  of  corpus  nlhican»,  and  at  the  top  one  small  corpus 
luteuiu  still  in  pruc*es»  of  or^nniiation. 


Tlu*  great  majority  of  follicle  retention  cysts  reach  a  fairly  uniform  size^ 
about  that  of  the  fist.  They  have  a  thin  translueent  wall,  usually  with  no  sign 
of  epithelial  lining.     Most  of  them  are  monoloeular. 

Some  of  the  follicle  eysts  grow  to  a  much  larger  size,  even  to  that  of  a  man's 
head.  The  larger  cysts  i\rv  lined  with  epithelium,  and  the  greater  size  of  the 
cyst  is  due  to  active  secretion  on  the  part  of  the  lining  epithelium.  Follicle 
cysts  of  this  type  cannot,  therefore,  l>e  regarded  properly  as  retention  cysts. 
There  is  abo  a  question  whether  they  should  be  included  as  non-proUferating 
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imoi^.  Von  Franque  dves  not  coasidor  the  p*^rsistenee  and  inrreaHe  o^  the 
epithelial  lining  .structure  sufficient  cause  to  include  them  in  the  new-growth 
tumors,  and  points  to  a  similar  growth  of  tuba!  epithelium  in  the  large  hydro- 
sal  pinges. 

Follicle  cysts  are  essentially  benign  and  havt*  almost  no  lenilency  to  papil- 
lary outgrowth.      Ocea*Hioiiaily  wart -like  excrescences  are  found  on  the  inner 


Flu.  136. — C'lHiPLs  LrTEL'M  Cyj^t. 
Low  power-     The  ?*)ia<*p  in  the  crntfr  h  thp  nnity  of  lint"  ry^t.     I.iriiiiyr  it  i**  a  thin  laypr  of  ron- 
ricK^tive  tissue  which  lift*  nn  n  layer  af  dtMifn*  fihrous  tirtj*iLi('  which  foniKilly  was  niad<'  u)*  tyi  Idti'iii  <'clla, 
the  whole  imuii  f^urmuiniirtl  hy  vajfiuiur  ru iiiit-ctivf  (i?wiui?,  in  whitli  is*  a  ^^liKhl  itifillniliuu  of  roiuid 
cdla. 

surface,  but  these,  as  a  rule,  rppresent  only  Irteal  h\T>erplasia  of  the  connective 
tissue  rath4T  tlian  an  tnergrowth  of  epithehum. 

Corpus  luteum  cysts  differ  frooi  follicle  cysts  in  that  they  represent  a  cystic 
formation  that  takes  place  in  a  more  advanced  stage  of  development  of  the 
follicle.  Th<'V  attain  about  the  same  dimensions  as  the  folliefe  cysts.  They  are 
recognijiable  in  the  earlit^r  stages  by  the  wavy,  cliaracteristi<^ally  yellow  lutein- 
cell  lining.  The  cyst  content  is  usualU^  of  a  n*tldish,  turbid  character,  in  dis- 
tinction from  the  clear  amlnT  fluid  of  tht*  follieie  cysts.     In  the  large  corpu? 
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luteum  cysts  epithelial  elements  may  be  entirely  wanting,  so  that  they  cannot 
be  identified  from  follicle  cysts  even  by  microscopic  examination. 

Blood-cysta  of  the  ovary  may  result  from  the  internal  bleeding  of  follicle 
or  corpus  luteum  cysts.  According  to  von  Franque,  hemorrhages  may  occur 
in  the  ovarian  stroma  in  cases  of  chronic  oophoritis  which  causes  a  special 
frangibility  of  the  blood-vessels.  Such  hemorrhages  take  place  at  the  men- 
strual periods,  and  repeated  hemorrhages  at  consecutive  menstruations  may  cause 


\  *%^^ 
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>iG.  i;^7. — C'oupus  Luteum  Cyst. 
Hifch  iK>wer.     To  the  riKht  is  the  ca\'ity  of  the  cj^st.     LininR  this  is  seen  a  thin  layer  of  con- 
n(?rtive  tirssue.     A  line  of  dcinarcation  can  Ije  seen  l^etween  this  layer  and  the  next  which  consists 
c»f  fil>ri>ufl  tis«\io  rather  more  (h^nse,  which  has  taken  the  place  of  the  layers  of  lutein  cells.     On  the  left 
is  the  connective-tisisuc  stroma  of  the  ovar>'  with  a  few  round  cellw  in  it. 


blood-cysts  of  considerable  size.  The  fresh  outflow  of  blood  may  produce  severe 
jiain  and  serious  symptoms,  even  death.  As  a  rule,  however,  the  condition  is 
not  a  serious  one,  and  the  discharj^ed  l^lood  is  gradually  resorbed.  Doubtless 
some  of  the  puzzling  cases  in  which  an  ovarian  cyst  is  unmistakably  felt  by 
vaginal  examination,  only  to  disappear  completely  in  a  comparatively  short 
time,  are  instances  of  blood-cysts.  True  cysts,  unless  they  rupture,  do  not 
disappear  in  this  way.     To  the  non-i>roliferating  cysts  of  the  ovary  is  given  the 
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name  cystoma j  or  cystoma  simplex.  This  term  implies  a  simple  cjrstic  enlarge- 
ment of  the  ovary,  and  must  be  distinguished  from  the  word  cystadenoma, 
which  is  applied  to  the  true  proliferating  cysts. 

In  addition  to  the  corpus  luteum  cysts  are  other  cysts,  called  thecalutein 
cysts.  The  theca-lutein  cysts  develop  from  atretic  follicles,  but  the  cells  of 
the  theca  interna  (connective  tissue)  become  hypertrophied  and  form  a  layer 
on  the  inside  of  the  follicle  which  looks  much  like  the  lutein  layer  of  the  true 
corpus  luteum  The  layer,  however,  is  not  as  wavy  and  folded,  nor  are  the 
cells  as  large  and  well  marked,  as  the  true  lutein  cells.  To  distinguish  them 
they  are  called  theca-lutein  cells.  Isolated  remnants  of  these  theca-lutein  cells 
found  in  the  ovaries  constitute  the  so-called  interstitial  gland,  which  it  is 
thought  may"  play  some  part  in  the  production  of  the  ovarian  internal  secretion. 

It  is  not  always  possible  to  distinguish  between  a  corpus  luteum  cyst  and  a 
theca-lutein  cyst  unless  the  yellow  layer  Uning  the  cyst  is  markedly  folded 
and  the  cells  large  and  unmistakable.  The  theca-lutein  cysts  may  contain 
hematomata,  and  they  may  become  infected  from  the  tube  in  the  same  ways 
as  the  corpus  luteum  cysts. 

The  theca-lutein  cysts  are  especially  in  evidence  in  association  with  hydatid 
mole  or  a  chorio-epithelioma.  It  is  estimated  that  in  more  than  50  per  cent, 
of  cases  of  mole  the  ovary  undergoes  a  cystic  degeneration,  which  disappears 
after  the  removal  of  the  mole.  These  cystic  ovaries  have  been  sho\vn  to  con- 
tain theca-lutein  cysts.  They  are  about  the  size  of  an  apple  and  usually  multiple. 
They  are  lined  with  a  lutein  layer,  which,  however,  is  flatter  and  thinner  than 
that  of  a  true  corpus  luteum.  They  do  not  have  much  clinical  significance,  as 
they  usually  regress  if  the  patient  does  not  die  from  the  disease  of  the  placenta. 

There  has  been  some  debate  as  to  whether  the  cystic  condition  of  the  ovary 
is  the  result  or  the  cause  of  the  degenerative  processes  of  the  chorion  seen  in 
hydatid  mole  and  chorio-epithelioma.  It  seems  likely  that  the  cysts  represent 
an  excess  in  the  process  of  atresia  of  the  follicles  that  normally  takes  place 
during  pregnancy. 

It  is  important  to  bear  in  mind  the  possibility  of  the  occurrence  of  these 
cysts  with  mole  or  chorio-epithelioma,  for  otherwise  their  discovery  might  lead 
to  the  diagnosis  of  metastases  from  the  original  disease. 

(2)  Proliferating  Tumors  of  the  Ovary 

The  proliferating  tumors  represent  neoplastic  growths  from  the  ovarian 
tissue,  and  are  divided  into  two  classes,  according  to  whether  they  develop 
from  the  epithelial  (parenchymatous)  elements  or  whether  they  arise  from  the 
connective-tissue  (stromatogenous)  structure. 

Parenchymatous  Tumors. — About  80  per  cent,  of  all  new  growths  of  the 
ovary  have  a  glandular  or  adenomatous  character,  of  which  by  far  the  greater 
number  exhibit  secretory  activity  on  the  part  of  the  epithelial  cells  that  line  the 
glandular  structures.    The  term  cystadenoma  is,  therefore,  given  to  these  tumors 
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to  indicate  the  pathologic  process  that  unrlerlies  their  growth.     The  glandular < 
proliferation  takes  place  from  the  epithchal  cells  that  line  the  original  cyst,  and 
is  represented  by  the  formation  of  daughter  cysts,  whieh  in  turn  reprodue©! 
themselves  in  the  same  way  until  ijmimienible  eysts  are  formed.     In  this  way^ 
the  timin  tumor  is  made  up  of  many  cystic  chambers,  and  is,  therefore,  called 
muliilocular.     All  cystadenoniat a  are  essentially  nmltilocular. 


Fig.  138.— Pt*Kt  DOMi  r-iNouH  C>v,htai>evoma  of  the  Ovary. 
High  powf?r,     TbU  drawiui?  shows  tlu'  ^luuds  churat'tfTiHlic"  of  thi*  tumor.     They  are  lint*d  by  5 
sioftlc  layer  of  hi|fl>  iv'lb  haviuK  ^niull  nudtM  lying  tii  the  bti.sert  u\  thi*  toih.     The  glands  lie  in  couiiw*- 
tivc  ti8.*5ye  rleriveil  froiii  tho  slroniu  of  the  ovary'- 


It  may,  however,  happen  that  one  or  a  few  cysts  ^ow  at  the  expense  of  the 
others  whicli  l)ecorne  compressed  into  the  surrouudinii;  wall,  or  many  small 
cysts  nKiy  rupture  and  Ix^eome  confluent  into  one  larger  cyst,  so  that  the  tumor 
may  have  the  a|>i)earance  t>f  a  sin|i;!e  cyst  (uionolo(*ular)  or  there  may  l^e  only 
a  few  chambers  apparent  (parviloeular).  Microscopic  examination  of  the  walls 
of  such  tumors  i-eveals  their  true  multilwular  nature.  The  epithelium  of  cyst 
adenomata,  in  addition  to  its  power  of  producing  daughter  cysts,  is  prone  to 
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sprout  forth  into  papillary  branches.  This  usually  takes  place  toward  the 
luinon  of  the  cyst,  in  which  vm^p  the  growth  is  said  to  l)e  *^iii%^erting."  The 
papilla?  may  also  grow  outwardly  and  app^^ar  as  exneseenrps  on  the  outer  sur- 
face of  the  main  tumor,  in  which  case  they  are  tenned  '^everting."  The  epi- 
thelium from  these  tumors,  when  broken  off  from  the  papillary  excrescences  of 
the  outer  wall,  or  when  it  escapes  from  the  cyst  lumen  thiouj^h  a  rupture  of  the 
wallj  has  the  power  of  becoming  implanted  in  the  tissue  on  which  it  falls  and  of 
reproducing  both  the  glandular  cystic  and  the  papillary  processes  that  it  <le- 


Fu;.  139. — Pheldoak  ciNuin  (wiai^ksuma  of  the  Ovary. 
Low  power.     Tlric  linirm  I'pitl'Jt'lHmii  of  Ih*  tysi  ctiviiy  i«  Ht.H,'ri  al  tlj*'  top  and  consists  of  a  single 
iayer  of  cyliiidric  opUhf'lium  huviiig  snifill  nuclei  that  lie  at  the  bast's  uf  the  cells.     These  cdJs  have 
the  power  of  aecreting  pswudomuein  in  large  amounL<^. 


velops  in  the  main  tumor.  Thene  extraneous  growths  are  called  seed  or  implan-- 
talion  meta*?tase.s.  They  are  most  commonly  seen  on  the  peritoneum  of  the 
abdominal  viscera  ami  parietes. 

The  cyT^t adenomata  of  the  ovary  are  of  two  tj'pes  w^hich  differ  markedly 
from  each  other  in  their  contents,  histologic  structure,  and  tendency  to  papillary 
and  malignant  proliferation.  They  are  nameri,  from  the  charactnr  of  their 
contents,  *'cys^tadenonia  psieutlomueinosum"  ami  ^'cystadenoma  serosum/* 

The  pseudomucinous  cyMadenoiuata  are  said  to  constitute  the  commonest  form 
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of  ovarian  tumors,  though  in  our  own  serie^j  of  cases  they  have  been  found  less 
frequently  than  have  the  serous  cystadenomata.  They  are  usually  unilateral^ 
and  rarely  develop  between  the  leaves  of  the  broad  ligament,  tending  rather  to 
have  well-fonncd  pedicles.  These  cysts  are  oval  in  shape,  with  a  smooth  sur- 
face. They  are  always  tnultihadar,  and  are  distinctly  glandular  in  t3T3e. 
The  j=»ingle  chambers  of  the  tumor  vary  greatly  in  size,  usually  a  few  of  them 
growing  to  considerable  proportions  at  the  expense  of  the  others.  The  fluid 
contents  coasist  of  a  thick  mucoid  substance,  which  resembles  closely  true 


i 
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Fig.  140.  -PsEri>OMrciNOi'»  Cystadk.voma  ok  tub  Ovary. 
High  power.     From  the  specunieu  s«mmi  in  Fig.  139. 

mucus  in  appejirance,  but  differs  from  it  in  that  it  does  not  present  the  char- 
acteristic mucin  reaction  with  acetic  acid;  hence  its  name,  "pseudomucin." 

The  color  of  tlu*  pscudonuicin,  which  in  its  pure  state  is  of  a  clear  glassy 
transparency,  may  h(»  considerably  altered  by  transudations  from  the  blood- 
vessels and  by  necrotic  changes  in  the  cyst  wall,  from  torsion,  so  that  it  may 
present  numerous  tints,  from  yellowish  or  gn^enish-gray  tones  to  dirty  brown 
or  even  black.  Often  a  characteristic  greenish,  shinmiering  hue  is  seen,  due  to 
th(»  presence  of  cholestcrin  plates,  which  repn»scnt  a  product  of  r^jressive 
changes  in  the  c(»llular  elements  (von  PYamiue).     The  reaction  is  alkaline. 
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The  cysts  are  lined  with  a  high,  non-dliated,  cylindrit-  epithelium  with  a 
basal  nucleus-  During  activity  thes^e  epithelial  cells  a.ssutiie  the  characteristic 
appc*aranee  of  talker  eell^,  ami  secrete  pseiiduiouciii  in  the  same  way  as  the 
lining  cells  of  the  stomach  or  gall-bladder  isecretc  true  imirus.  The  cells  are 
beautifully  arranged  in  regular  order  in  a  single  hiyer.  As  distinguished  hum 
the  serous  cystadenomata,  papillar}^  outgrowth  of  the  lining  epitheUum  i.s 
comparatively  rare. 

From  a  clinical  standpoint,  the  pseudomucinous  cysts  belong  to  the  class 
of  benign  neoplasms.  They  grow  very  slowly  and  may  reach  enormous  dimen- 
sions. The  famous  classical  ovarian  tumiirs  of  great  size  that  were  frequently 
described  before  the  days  of  modem  surgery  were  of  thia  type.    They  rarely 


Fni.    141. — CONTOLR  OK  Ab&OMEV  COXTAINIXG  A  LARtiE  OVARIAX  CT9T, 

(Reproducnd  from  a  photoerraph.) 

develop  carcinomatous  degeneration,  in  which  they  are  again  distinguished  from 
the  serous  variety,  which  has  an  especial  tendency  to  malignancy. 

From  an  operative  stantlp<jint,  tlie  pseudomucinous  cysts  are  particularly 
favorable.  The  ojxTation  itself  is  usually  attended  with  little  difficulty,  be- 
cause, having  no  inclination  to  grow  between  the  leaves  of  the  broad  ligament^ 
they  usually  lie  free  in  the  abdomen,  with  an  easily  accessil)Ie  pedicle.  Adhe- 
sions to  the  intestines  are  not  present  unless  the  tumor  is  complicated  by  some 
inflammatory  process,  such  as  might  ensue  from  salpingitis  or  from  torsion  of 
the  pedicle.  Inasmuch  as  the  disease  is  usually  confined  to  one  side,  and  as 
there  is  little  tendency  to  later  recurrence  in  the  unaffected  ovar>^  a  simple 
extirpation  of  the  tumor,  without  removal  of  the  other  organs  of  the  pelvis,  is 
all  that  is  necessa^>^     It  should  be  remembered,  however,  that  carcinomatous 
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degeneratiorij  though  rare,  is  still  possible,  and  the  rule  of  making  a  careful 
gross  examination  of  the  growth  iK^fort*  elosing  the  abdomen  should  always  lie 
carried  uut,  as  in  the  removal  of  all  ovarian  neoplasms.  If  carekionia  is  discov- 
ered, the  uterus  and  other  ovary  should  be  removed.  According  to  Pfannenstiel 
carcinomatous  recurrences  have  taken  place  in  the  scar  of  the  stump  from  which 
the  tumor  luus  been  removed.  This  complication,  however,  must  be  so  rare  that 
it  need  not  be  taken  into  very  serious  eonsideration. 


Fiti,  141.*. — Papilu\kv  (  vsi.u>i-;\uviA  up  tiik  <  Kahy. 
^,   Low  power.     The  papillary  projeflioiis  from  thi-  wjilJ  uf  the  cyst  can  \yf  spen  cut  in  vari< 
.IST^tailii^.     They  coaaist  of  u  couuertivotii^ue  ,*ilrumu  tjontiiiiiiog  hlood-vpsscls,  covcrod  with  a  sii 
Isyer  of  cylindric  epithelium. 


The  spilUng  of  the  c^^t  contents  in  the  abdominal  eavity  is  attendee!  with 
less  risk  than  in  the  case  of  s<*rous  cystadenomata,  as  tlie  epitheliid  elements 
have  less  tendency  to  implant  themselves  on  the  ix*ritoneum.  This,  h<»\vever, 
is  not  universally  true,  for  it  occasionally  happens  that  cell  element©  that  have 
escaped  from  the  cyst  into  tlt(*  pc^ritoneal  ca\ityj  either  spuntaneously  or  from 
accidental  rupture  during  operation,  form  imfjlantation  metasti\sc*s,  which,  by 
the  peristaltic  movements  of  the  intestine,  may  become  disseminated  through- 
out the  abdomen.      The  cells  continue  to  secrete  pseudomucin,  so  that  as  a 
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result  the  entire  peritoneal  cavity  becomes  filled  with  extemive  gelatinous 
masses  that  eaimot  efusily  lie  removed.  This  eondition  has  lj»cen  deserilied  by 
Werth,  antl  named  by  him  p.seudtmtijxoma  pcniatwL  The  pro(!esiN,  though 
essentially  benign »  has,  nevertheless »  a  bad  prognosis,  for  the  gelatinous  masses, 
acting  on  the  ix^ritoneum  as  a  foreign  bofly,  raus^i  a  form  of  chronic  [x^ritonitis 
which  usually  eventuates  in  the  death  of  the  patient.  Life  may  Ix*  prolonged 
by  repeated  laparotomies  and  removal  of  as  much  of  the  growth  as  possible. 
On  the  other  hand,  it  occasionally  happens  that  after  the  removal  of  the  greater 
part  of  the  masses  the  remainder  (Hsapix^ar  spontaneously. 


Fi«;.  1 13,— pAPrLLARY  Cy:4tadenx»ma  of  the  Ovart. 

High  power  to  show  an  curly  sttiisc  in  the  papilkry  format  ion.     In  the  gUiid  on  the  left  can  b«  seen 

taftH  of  ei)itlu>]uiiu  urowiiiK  uut  into  thi«  cavity  of  the  cyst. 

Cifstadenoma  Sero.nim.^Thc  weroui?  cy^tadenumata,  like  those  of  the  pseudo- 
mucinous variety,  are  usually  multilocular,  though  the  numl>er  of  chambers  is 
nuK'h  less  than  in  the  former.  Many  times  they  appear  niaeroscopically 
monolocular,  but  microscoiiii-  evirlerice  of  daugliter  c\^sts  may  he  found  in  the 
wail.  These  tumors  are  charaeterizeLl  by  tieing  filled  with  a  clear,  yellowish, 
serous  fluid,  entirely  free  from  psf^utlonmcin  and  extremely  rich  in  albumin. 
The  cysts  are  lined  with  a  Itnv  cylinder  epitheiiuni,  which  is  tisually  ciliatecl,  and 
which  elosidy  resembles  in  .size  and  form  the  epitheliimi  of  the  uterine  and  tubal 
mucosa.  Modt  of  the  serous  cyst  adenomata  show  a  papillary  proliferation  of 
the  lining  epithelium. 
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Fiu.  H4- — Epitheual  iNci^r^roN  in  the  Ovary, 
Low  power.  This  drawinK  Ulustrat*'*'  one  nn'thod  of  the  forniation  of  a  cysti*d(*nr>nm.  A  drfp 
iUcns  is  sef»n  in  the  cortex  of  tlie  ovary^  which  is  lined  by  thf^  epithelium  pt^eulinr  to  the  ovftr>\  At 
le  bottoui  to  the  riizlit  are  m^en  f^evt^ral  iclaod-likr  fomintioiii*,  the  e]iith<4iuot  of  whicdi  is  hi^hor  and 
I  proceaa  of  proliferatirm.  The^e  ulanda  may  Im?  forniwl  by  th<*  ond  of  such  a  sulru«  lnoiiig  piorbi'd 
f .  Then  if  probfenition  takra  pluec  a  cystudenomii  muy  U"  formed.  To  the  left  the  line  of  demarc»- 
Ott  between  the  cortrx  and  the  rest  of  the  ovarimi  stroma  is  well  shown. 


The  papillary  process  may  appear  both  in  the  inner  lining  of  the  c>^t  and 
n  the  outer  surface.     In  both  cases  the  histologic  appearance  of  the  epithelial 
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cells  is  the  same,  namely,  that,  of  a  low,  cylinder  ciliated  epithelium,  though  the 
cilia  are  apt  to  l>e  wanting  in  exposed  portions  of  the  outer  papillary  growths 
and  if  they  become  oarcinuniatoiLs, 

The  serous  cystadenomata,  in  tH)ntra.st  to  the  pseudomucinous,  have  a  tend- 
enc3^  to  grow  in  both  ovaries,  aUhough  Ihe  proce.ss  mntj  not  he  mniemporaneous  in 
the  IwOf  a  faet  that  rnu^t  always  \w  borne  in  mind  by  the  surgeon.  Another 
unfavorable  eharacteristic  which  the  serous  cystadenomata  posst*ss  in  com- 
ptirison  with  the  p?*t*udonmeinou.^  is  that  they  are  apt  not  to  \ye  supplied  with 
good  pedicles,  but  have  a  tendency  to  develop  through  the  hi[u8  of  the  ovary 


FtO.   14.5, — EplTMELIAt.  iNrUTHJOX  IN  THE  OVAHT. 

Hi|^  power,     A  glimd-like  formation  fouinl  in  i\w  i  nrtex  of  un  ovury  which  may  be  the  beginning  o! 
f  ft  cystadeiioimi  of  Ihi'  ovary. 


Ijetween  the  leaves  of  the  broad  hgainent.  In  this  confined  position  they  not 
only  cause  more  symptoms  of  pain  and  pressure,  but  are  more  difficult  and 
dangerous  to  remove.  The  serous  cystadenomata  grow  more  slowly  than  the 
pseudomucinous  type  and  do  not  reach  as  large  a  size. 
Hk  The  clinical  significance  of  serous  cysts  depends  very  much  on  whether  or 
not  they  arc  papillomatous-  The  non-papillary  variety  is  usually  benign  and 
does  not  recur  after  o|>eration,  but  it  is  possible  that  an  apparently  non-papillary 
cystoma  may  recur  rapidly  in  cancerous  form,  the  papillary  growth  having  ex- 
isted microscopically  in  the  wall  of  the  original  tumor. 
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Tlie  papillary  tumors  are  of  moro  8<^ri<)U«  cliniral  iniportaore  because  of  their 
greater  tendency  to  malignant  degeneration,  and  because  of  the  |>ij.s.sibility  of 
implantation  papillooiala  on  the  peritoneum.  This  results  always  in  an  ascites 
that  may  become  prodigious. 

It  sometimes  happnis  tliat  after  removal  of  the  main  cyst  the  seed  papillo- 
mata  of  the  peritoneum  s|xmtaneously  diHappear.  In  other  cases  they  remain 
and  the  ascites  rapidly  reappears. 

The  orig:in  of  the  ovarian  cystadenomata  is  a  subject  of  much  intere?rt. 
It  was  formerly  thought  that  these  tumors  are  derived  from  isolated  rests  of 


•     1(  1- 


iv\inK,     T!ic  ^^Wa  liuitin  thii  ravity  have  become  higher  and  have 


Hifch  puwer  f roxii  iJu-  pr i  vim 

larger  Minlii  tlum  the  iioriiial  ovuriua  epithelium 


4|||k|pDlfl5an  or  Miiller's  ducts  which  are  sometimes  found  in  the  ovary.  This 
th^^ry  seems  unlikely,  Ix'canse  the  above-named  rest8  do  not  produce  like  tumors 
in  locations  other  than  the  ovary. 

It  has  been  estabhshed  beyond  doubt  that  the  serous  papillary  cystadeno- 
mata spring  from  the  germinal  epithelium  covering  the  ovary.  They  maj' 
develop  from  papillary  outgrowths  from  the  ovarian  surface,  or  from  gland- 
Uke  inclusions  that  result  from  a  dipping-in  of  the  epitheUmn  into  the  substance 
of  the  ovary. 
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II  has  been  the  fortune*  of  the  author  to  secure  from  an  operation  performed 
for  pelvic  inflammation  a  specimen  of  very  €*arly  papillar>^  serous  cystadenoma 
invohing  botli  iivaries,  in  whii'h  it  is  clearly  evident  that  the  growth  in  both 
ovaries  is  developing  from  the  germinal  epithelium,  both  from  the  surface  and 
from  inclusions  in  the  stroma,     (See  Figs.  148,  149.) 

The  origin  of  the  pseudoniufinoiH  cysts  is  not  as  well  established  as  that 
of  the  serous  type,  but  there  is  good  evidence  to  show  that  these  tumors  also 
s:pring  from  the  germinal  epithelium. 


■f.  i;^  .'•-  c 


Kjg.   147.  —  KjMTHKLlAli  ISCLLSIOM  IN  THE  OVART- 

Low  pow^.  TKia  illustrttlot  a  iMi«Hlhlc«  iK'tfiiiriiiig  of  a  ry?*t adenoma.  In  lliif*  riu***"  an  adhcwion  to 
die  ovmy  caused  tht<  forniation  (rf  th**  cavitif^s  He&n.  Thp  epith*  lial  wiU  h&vc  alrvady  Umt  the  low 
cuboidal  shape  of  the  normal  oviiHan  epitheiiiiiii  aud  art*  proliferatifiK,  as  is  spen  m  the  next  drawiiiK. 

The  exciting  cause  of  tumor  formation  in  the  ovaries  is  not  known.  Inflam- 
mator>'  processes  8i*em  to  have  no  particular  relation  to  their  development. 
They  may  appear  at  any  period  of  life,  even  in  fetal  life.  It  seems  probable 
that  the  anlage  from  which  the  eystadenomata  are  derived  dates  back  to  ab- 
mjmial  embr>-onal  development,  by  which  cell  inclusions  of  the  g;erminal  epi^ 
thelium  are  left  in  the  ovar^*  that  are  eapaljle  of  lighting  up  into  activity  at  any 
period  of  life.  There  is  a  question  as  to  whelhi^r  inflammatory  processes  predis- 
pose to  cyst  formation  of  the  ovary.     Pfannenstiel  beUeves  that  the  influence 
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of  inflammation  is  important,  especially  in  malignant  papillary  tmnors.  von 
Franque,  on  the  other  hand,  regards  inflammation  as  a  negligible  factor. 

Carcinoma  of  the  Ovaries. — Gebhard  divides  carcinoma  of  the  ovary  into 
two  classes — (a)  Genuine,  idiopathic  carcinoma,  which  develops  directly  from 
previously  unchanged  ovarian  tissue,  and  (6)  cystic  carcinoma,  which  either 
develops  from  a  benign  ovarian  cyst  (carcinomatous  degeneration)  or  starts  as  a 
cancerous  cyst  from  the  first. 

(a)  The  solid,  or  genuine,  carcinomata  of  the  ovary  are  very  rare,  and  are 
usually  of  the  medullary  type.  They  do  not  grow  to  a  very  large  size.  The 
consistency  of  these  tumors  is  soft,  white,  and  brain-like,  and  they  have  an 


Fig.  148. — Bilateral  Papillary  Cywtadenoma  of  the  Ovary. 
Drawing  from  a  specimen  removed  at  operation  by  the  author.  On  the  left  is  seen  a  papillar>' 
cauliflower-like  growth  HprinKing  from  a  small  multilocular  cyst  of  the  ovary  which  can  bo  seen  just 
Ix'low  and  to  the  right  of  th<'  cauliflower  maa-s.  Sr)me  of  the  excrescences  show  cystic  formation.  On 
the  right  is  seen  a  tul>e  and  f)vary  united  by  inflanunatory  adhesions.  The  ovar>'  has  the  api)carance 
of  ordinar>'  cystic  degeneration.  It  was  fouinl  by  micro»copi(?  <'xamination  that  this  oyar>-  is  a  ver\- 
<'arly  papillar>'  cystadcnoma,  the  growth  of  which  is  entirely  inverting  instead  of  everting,  as  on  the 
opposite  side.  As  will  be  seen  by  reference  U)  the  microscor>ic  drawings  (Figs.  149  and  150),  thi« 
siM'cimen  shows  extraordinarily  well  th(?  way  in  which  the  papillary  cystadcnoma  develop  from  the 
g(>rminal  epithelium  covering  the  ovary. 

especial  tendency  to  various  kinds  of  degeneration,  so  that  cyst  formation  is 
often  found.  Microscopically,  the  modullar>'  cancers  often  show  a  tendency 
to  adenomatous  growth.  These  cancers  l>ccome  dangerous  when  they  have 
broken  through  the  outer  capsule,  in  which  ease  the  disease  is  disseminated 
throughout  the  alxlominal  cavity. 

(b)  Ct/sUc  Carcinoma.— The  cystic  carcinomata  may  start  as  malignant 
tumors,  or  they  may  repn^sent  a  carcinomatous  degeneration  of  a  benign  papil- 
lary cystadenonia.  The  apix»arance  of  a  malignant  papillary'  cyst  so  closely 
res(Miihles  that  of  the  In-nign  cystoniata  that  often  they  can  hardly  be  differ- 
entiated niacroscopically.  The  contents  of  a  cancerous  cyst  are  apt  to  be  opaque 
or  bloody,  due  to  desquaination  and  breaking  off  of  the  papillary'  excrescences. 
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Microscopically,  the  anatomic  appearance  resembles  closely  that  of  cancer 
of  the  body  of  the  uterus. 

Serous  cystadenomata  are  much  more  prone  to  undergo  carcinomatous  de- 
generation than  is  the  pseudomucinous  variety,  especially  if  they  show  tendency 
to  papillary  growth.  According  to  Pfannenstiel,  at  least  one-half  of  the  papil- 
lary cysts  of  the  ovary  are  malignant,  and,  as  they  cannot  always  be  distin- 
guished from  the  benign  form,  all  papillary  cystadenomata  of  the  ovaries  should 
be  surgically  treated  as  if  they  were  malignant.     Clinically,  the  cystic  carcinomata 


Fio.  149. — Serous  Cystadenoma  of  the  Ovary. 
Low  power  of  a  papilla.  The  top  of  the  papilla,  at  the  right,  is  very  edematous  as  compared  with 
it«  base,  at  the  left.  The  tips  of  the  papillce  may  become  so  edematous  as  to  appear  cystic.  The 
epithelial  covering  may  consist  of  one  to  several  layers  of  cells  which,  in  the  inverting  type,  where  the 
papilla  lies  in  a  cyst,  may  show  cilia.  Dilated  lymph-spaces  are  seen  in  the  tip  near  the  center,  and  a 
gland  to  the  right.    Above  is  a  further  branch  of  the  papilla. 


are  extremely  malignant,  and  tend  to  recurrence  even  when  they  are  apparently 
entirely  removed  by  operation. 

(c)  Metastatic  Carcinoma  of  Ovary. — It  should  be  remembered  that  many 
cancers  of  the  ovary  are  secondary  to  cancers  of  other  organs,  such  as  the  stom- 
ach, gall-bladder,  intestines,  breast,  uterus,  and  tubes,  and  have  the  anatomic 
characteristics  of  the  original  tumor.  It  is  a  matter  of  debate  as  to  how  the 
ovary  becomes  secondarily  involved  by  malignant  growths  starting  so  far  away 
as  the  stomach  or  gall-bladder  without  infection  of  intervening  organs.     There 
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are  two  theories  to  explain  this:  one  that  the  disease  travels  by  a  zetrograde 
transportation  through  the  lymph-channels,  and  the  other  that  the  cancer 
ceils  of  the  original  tumor  escape  into  the  peritoneal  cavity  and  are  carried  by 
gravity  and  the  peristaltic  movements  of  the  intestines  to  the  suifaoe  of  the 
ovaries,  where  they  become  implanted  in  the  ovarian  stroma  by  passing  between 
the  cells  of  the  outer  layer  of  germinal  epithelium.  Kraus  has  shown  l^  expert 
ments  on  animals  that  inorganic  particles  (carbon,  etc.)  injected  into  the  upper 


FiQ.  150. — Serous  Cystadbxoma  op  the  Ovary. 
I>ow  power.  To  show  inclusions  of  germinal  epithelium  in  the  stroma  of  the  ovary.  Two  of 
these  are  necn.  If  the  epithelium  lining  the  inclusion  is  compared  with  the  surface  epitheliuin  aeen 
alx>vo,  the  activity  of  the  former  is  understood.  The  cells  are  higher,  the  nuclei  larger  and  stained 
deei^er.  These  inclusions  at  first  are  circular  or  oval  in  shape.  The  one  on  the  right  shows  the  begin- 
iiiiig  ol  the  inversion  of  the  wall  into  the  stroma  of  the  ovar>',  with  also  a  beginning  papilla  in  the 
center  of  the  lower  edge. 

peritoneal  cavity  may  be  found  later  actually  invading  the  ovarian  tissue 
through  the  interstices  of  the  germinal  epithelium. 

When  cancer  of  the  ovary  occurs  in  association  with  malignant  disease  of 
neighboring  organs,  like  the  uterus  or  tubes,  it  is  oft<?n  difficult  to  determine 
in  just  which  organ  the  disease  was  primary.  This  is  due  to  the  fact  that  adeno- 
carcinoma of  the  uterine  and  tubal  mucosa  may  exactly  resemble  adenocar- 
cinonia  originating  from  the  gland  inclusions  of  the  germinal  epithelium  of  the 
ovary,  tlie  fundamental  tissue  being  in  all  three  cases  embryologicaUy  identical. 
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I-Pfannenstjpl  makes  tho  following  Htatoment:  ''It  seems  probable  that  when 
oviirian  cancer  is  associateit  with  i-aneer  of  a  similar  typ(*  in  distant  organs  the 
disease  of  th(*  ovar>'  is  usually  mcondanj,  while  it  is  more  commonly  primary 
when  the  associated  cancer  is  in  neighboring  organs  like  the  tubes  or  uterus.** 

Ovigenous  Tumors  of  the  Ovaries*— There  are  two  forms  of  (ivarian  tumors, 
the  tiermoiils  and  terati)mata,  that  can  be  cUissifieil  neither  as  parenchymatous 
nor  as  stromatogenous,  in  that  they  develop  from  germ-cell  elements  and  con- 
tain in  their  structure  tissues  of  all  three  germinal  layers.  They  are,  therefore, 
very  appropriatt^ly  called  ovigenous  or  ovulogenous. 


ft  o 
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Fro,  lal.^^eaotrB  Cystadeno^a  of  t«e  Ovart. 
High  power  of  an  inehiHiuii  r»r  Ki'niiiiml  oftUhoHiim,     Thf  ppithi'lial  rf ll«  arp  eyHndric,  rrowded 
^gether,  irr<'gulurly  r''»*'*"d-  f">fl  <'oiitoiij  laritr  mit-lti.    The  l)a.sciJK*iit-ineinhrim«  is  ahriont,     Several 
f  the  cc'lld  are  swoUi'q:  tlK-ir  nutlpi  uro  Ijirnir-,  rijiitniii  definite  iitirlr'oli,  uiid  tippcfir  Uku  Rfrni  cells. 


r 

■  Dermoid  cysts  constitute  from  5  to  10  p<'r  {'cnt.  of  all  ovarian  tumors.  They 
may  occur  only  in  one  ovarj^  or  bilateraily.  Rarely  they  are  multi]>le,  as  many 
B.S  eleven  having  been  st^en  in  one  ovary  and  twcnty-<jne  in  both  ovaiies  (vt»n 
Franque).  They  are  practically  always  monoloeular,  and  ordinarily  do  not 
grow  much  larger  than  a  man*s  fist»  though  occasionally  they  develop  into  very 

^ large  tumors. 

^f  The  cysts  always  contain  sebaceous  material,  which  is  fluid  at  the  body 
temperature,  but  thick  and  doughy  when  cooled.     In  one  or  more  parts  of  the 
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wall  can  be  found  thickened  areas,  the  so-called  '^dermoid  plugs/'  which,  on 
microscopic  examination,  exhibit  the  various  structures  of  the  skin  and  corium. 
From  these  epidermal  areas  stream  masses  of  hair  which  may  or  may  not  be 
of  the  same  color  as  that  of  the  patient  who  harbors  the  tumor.  Hair  is  present 
in  nearly  all  of  the  tumors.  Next  to  hair,  irregularly  formed  bony  structuies  are 
most  commonly  encountered.  Section  of  the  dermoid  plug  often  shows  rudi- 
mentary and  ill-assorted  but  easily  recognizable  tissues  from  entoderm,  ecto- 
derm, and  mesoderm,  such  as  nerve-ganglia,  nerve-fibers,  glandular  elements 


Fill.  152. — Serous  Cystadenoma  op  the  Ovary. 
Ix)w  power.  This  s«*c'tioii  is  takon  from  tho  surface  of  an  ovar>'  which  contained  a  serous  cyst- 
adenoma  and  shows  the  activity  of  the  epithelium  covering  the  ovar>'.  The  cells  are  becoming 
cylindric  in  shape,  the  nuclei  ar(>  larger  and  stain  stronger.  At  one  point  the  beginninK  of  a  papilla 
is  se(?n,  the  stroma  is  growing  out,  pushing  the  epithelium  with  it.  The  stroma  is  edematous  and 
contains  many  dilated  hlood-vessels. 


from  the  respiratory  and  alimentary  tracts,  breast  tissue,  etc.,  in  addition  to 
the  hair  and  bone  above  mentioned.  The  stage  of  development  of  the  various 
tissues  corresponds  roughly  to  the  age  of  the  patient.  The  most  completely 
formed  structures  are  usually  of  ectodermal  origin,  from  the  cranial  parts, 
such  as  hair,  parts  of  the  jaw,  teeth,  parts  of  the  skull  and  brain,  the  eyes,  the 
glottis,  and  trachea.  A  crudely  rudimentary'  fetus  may  be  seen.  No  sign  of 
fetal  mcinbranes  has  ever  Ix^en  observed.  The  part  of  the  inner  cyst  wall  not 
occupied  by  the  dermoid  plug  is  lined  with  a  low  epithelium,  Uke  that  of  a  simple 
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folHcle  cyst,  or  the  epithelial  elements  may  be  absent.  The  inner  wall  may  show 
a  form  of  granulation  tissue  resulting  from  irritation  of  the  hair  or  of  rough  bony 
parts. 

Dermoid  eysts  grow  very  slowly  and,  in  contrast  to  teratoraata,  have  only 
a  slight  tendency  to  become  malignant.  ^Mahgnant  change  may,  however, 
take  place  in  some  part  of  the  includeil  tissue,  moist  commonly  of  the  epidermoid 
type,  and  next  frequently  from  includetl  thyroid  tissue.  Dermtntls  are  not 
infrequently  found  in  connection  unth  pseudomucinous  cysts.  On  account  of 
this  association  it  has  been  suggested  that  the  pseudomucinous  cyst  is,  in  reality, 


■Papillary  AriEvofARCJNOMA  of  the  Ovary. 
Low  power.     This  section  shows  the  glands  with  the  thin  tralwculii*  nf  siiroma  hc'tw<*pn  them. 
These  gJaAds  are  lined  by  a  HinitlelriytTnf  cflU,  but  often  pi'VTal  Ijiyora  art*  round  and  sometimes  tho 
lumen  u  fiUed.     In  the  upper  purt  tho  |jtipill:try  htrttmtUm  Ih  shovtiK 


an  embryonic  tumor,  the  similarity  of  its  secreting  cells  to  those  of  the  intestinal 
tract  indicating  an  orip;in  from  the  entoderm. 

Dermoid  cysts  arc  apt  to  have  long  ixdiclcs,  doubtless  the  result  of  their 
slow  grovvi:h.  They  are,  therefore,  particularly  prone  to  torsion,  especially 
when  ass<jciated  with  pregnancy.  On  account  of  their  tendency  to  torsion, 
they  frequently  become  inflamed  and  adherent  to  neighboring  organs.  Necrosis 
of  the  cyst  wall,  especially  when  adlierent  to  blailder  or  rectum,  is  apt  to  occur, 
with  consequent  fistulous  openings  into  these  organs. 


J 
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The  cyst  content  is  proteol>1:ic  and  corrosive,  and  w!\en  discharged  into 
the  abdomen  by  nipttire  of  the  ly^t  wall  is  condurive  to  peritonitis. 

The  teratomata  are  rare  tunu^rs  jilliecl  in  tlieir  structures  to  the  dermoids 
in  that  all  three  geniiinal  layers  art*  represented,     l^nlike  the  dermoidSi  however, 
they  are  essentially  malignant.      The  tissue  elements  are  nnnj!:ied  indiserimi 
nately,  and  for  the  most  part  represent  an  embryonal  stage  of  developnaen 
The  tumors  grow  rapidly  and  nietasta^size  freely.     They  reach  a  large  size,  a 
irregular  in  contour  and  solid  in  consistency,  with  occasional  great  cystic  cavi-       , 


er, 

:] 


.    This  i 


Fia.  15L— Caiu  .  ..  ,.s  i..    ..(^.  Ovary, 
thf^  Holid  rarcinnma  (if  iho  ovury  eonsLstiog  of  alveolur  masses  of  cells 
gnawing  in  the  eitrotim  of  thi'  ovary* 


ties.  Microscopically,  all  tissues  of  the  body  are  found  mingled  in  a  lawless 
growth. 

Less  than  50  cases  of  teratoma  of  the  ovary  are  found  in  the  literature. 

Struma  ovarii  is  a  t-erm  applied  to  tumors  of  the  ovar\',  wlucli  in  their  tiisto- 
logic  appearance  and  by  the  iodin  test  are  proved  to  be  thyroitlal  in  character. 
These  tumors  are  often  malignant,  produce  ascites,  and  tend  to  metastasize. 
There  has  been  much  speculation  as  to  their  origin,  it  iK-ing  at  first  supposed 
that  they  repres<*nt  a  metastasis  from  the  th>Toid  gland  tissue.     It  is  now 


bdieved  that  theyi  constitute  a  special  form  of  teratoma  (Pfaniienstiel),  or  that 
they  represent  malignant  degeneration  of  th>Toid  tissue  included  in  a  dermoid 
cyst  (von  Franque). 

It  was  formerly  thought  that  dermoid  cysts  and  teratomata  represent  a 
form  of  incomplete  parthenogenesis,  but  tliis  idea  has  lieen  somewhat  modified. 
It  is  now  supposed  that  the  dermoid  does  not  develop  from  a  true  ji:erm-cell  or 
ovum,  but  from  a  bluest omere,  which  at  an  early  time  had  been  separated  from 


FitJ .  1  ry!j.  —C  u  L Lo  I »  i\  itr  •  i  N  f  >m a  o  i'  th  e  Ov  a  hy. 
Low  powpf-     St'ikttfrodi  thmiiiEh  the  «w?cticm  art*  glandH,  liiK'd  by  n  s initio*  layt'r  oi  hipih  oeUn. 
Many  of  the  f^ands  art*  filli'd  vriih  mums.     Tlic  rest  of  tho  tisKuc  r'oiisif*t,s  of  ri\ariafi  stri>rua,     Tliia 
growth  wiitf  meUiiftatic  from  u  carfitioma  of  tlio  nigtntiid  und  the  glands  art*  fhnniftoristic  of  that, 

the  ori|2anaI  germn^ell  bundle.  The  isolation  of  such  a  bla^tomere  if  transported 
away  from  its  orij^inal  location  account-s  also  for  the  dermoid  and  teratoid 
tumors  found  in  other  part«  of  tlie  IkkIv. 


Tills  thcon'  may  bp  bet  if  r  iinderMwid  from  the  following;  abt^trjirt  from  Of>itK  jind  Men^e: 

A  niaaber  of  facts  s<»fmi  tf»  coiitmdift  tin*  tfif^ory  that  the  dermoid  and  ti  rattjid  tumors 

sprinp  parthenogc-nctically  fmtn  an  unfertilijieil  ovum.     Chief  among  thesr  are  ttve  af)|Ktaranco 

of  thfHe  tymors  in  parts  of  the  body  far  distant  from  the  ovary,  and  alno  their  development  in 

men  not  only  in  the  test  it*,  but  in  other  partes  of  the  bfMly.     Furtlier,  the  strui'tiire  cif  the  tissues 
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of  a  dennoid  correflponds  in  a  general  way  to  the  age  of  the  patient  whe  carriea  it.    Alio  tbt 

absence  of  fetal  membranes,  which  normally  are  developed  before  any  of  the  otber  tianiei  foond 

in  dermoids,  contradicts  the  theory  of  origin  from  an  mifertilised  egg- 
Finally,  if  it  were  possible  for  a  dermoid  to  spring  from  an  unimpregnated  egg  one  noold 

expect  a  much  greater  frequency  of  these  tumors,  considering  the  enormous  number  of  mdaHHr 

ized  eggs  ih&t  pass  the  tube.     Neyertheless,  only  5  authentic  cases  of  dermoids  in  tin  tidMS 

have  been  reported. 

Since  the  dermoids  and  teratomata  contain  constituents  from  all  three  genninal  layen 

(entoderm,  ectoderm,  mesoderm),  it  must  be  that  they  qiring  from  oeUs  that  "stand  dose  to^' 


Fio.  15U — Colloid  Carcinoma  or  the  Ovary. 
IIiRh  power  of  the  sc^ction  shown  iu  the  preWous  drawing.     This  shows  the  typical  Qsdindife 
opithcliuni  associated  with  the  large  intestine.    The  epithelium  has  fallen  out  of  many  of  the  i^andB, 
leaving  spaces. 


tin*  frrtilizcd  ovum.  This  requirement  is  met  by  the  so-called  blastomeree,  whidi  are  the 
pnxlurtH  of  the  first  cell  division  of  the  impregnated  egg,  and  which  experimentation  on  the 
lower  animals  has  shown  have,  when  isolated,  the  power  of  producing  rudimentary  embryos. 
It  is  n»n<lily  conceivable  that  in  the  complicated  processes  of  growth  of  the  earliest  embryonal 
time  Home;  of  these  cells  may  be  displaced  to  the  most  diversified  parts  of  the  developing  organ- 
inin. 

It  has  been  proved  by  animal  experimentation  that  the  earliest  segmraitation  divides  the 
ovum  into  two  kinds  of  blastomeres,  those  which  become  the  later  germ-cdls  (ova  or  qiermato- 
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zoa)  and  those  which  enter  into  the  confltruction  of  the  body  (somatic  cells).  It  is  cx)nceivable 
that  from  some  irregularity  of  development  and  arrangement  of  the  ])rimary  cells  a  somatic 
blastomere  may  become  displaced  and  included,  for  example,  in  the  ovary,  where  it  may  either 
be  destroyed  undeveloped  or,  under  the  irritating  influence  of  some  chemical  change  in  the 
blood  or  surrounding  tissue  substance,  be  awakened  later  from  its  dormant  state  into  produc- 
tive activity,  and  create  a  dermoid  cyst  or  a  teratoma.     (Free  translation.) 

Stromatogenous  Tumors  of  the  Ovary. — ^The  stromatogenous  tumors  spring 
from  the  connective-tissue  stroma  with  which  the  ovary  is  richly  supplied. 


Fig.  157. — C'olixjid  Carcino-ma  of  the  Ovary.     (Metamtatic.) 
Hiish  power.     This  shown  the  large  cells  with  the  ocoentricHlly  placwl  nucleus  characteriittic 
of  Krukenlx^rK's  tumor.  When  cut  in  th«j  riKht  plane,  as  in  the  lower  right  and  middle  parts  of  the 
drawing,  they  have  the  appearance  of  a  seal  ring. 


The  benign  tumors  arc  represented  by  the  fibromata,  which  appear  either 
as  small  circumscribed  growths  or  as  diffuse  neoplasms  forming  large  soHd 
tumors. 

The  circumscribed  fibromata  represent  a  local  hyperplasia  of  the  ovarian 
stroma,  which  In  some  cases  can  with  difficulty  Ix^  differentiated  from  the 
fibrous  changes  of  an  interstitial  oophoritis.     In  other  cases  the  fibromatous 


Vui.  158. — Dermoid  Cyst. 
V<'r\'  low  iMiwor.     S<»<"tion  of  tlu*  wholo  ovary.     On  the  ri«ht  is  u  white,  wcll-dofincd  area  whirh 
is  a  stiiall  dtTtnoid  cyst.     Its  (■(>nt4>nt»  coiisirtt  of  yellowish.  »n^»asy  material  contoiuiiiiK  hair.     The 
throe  cavities  Iwluw  an*  tfiiiall  foUicuhir  cysU*  and  the  one  alnjve  to  the  left  is  a  corpus  lutcuni. 


Vui 


^'.J^JL  mi 

l.'tM.  -Dkhmoii)  Cyst. 


M 


Very  low  power.  SiTtion  of  thi*  ;-in:ill  >l<Tni«>i(l  cyst  shown  in  the  la.st  drawinje.  This  shows  the 
tfiwallcd  pluii  (»f  the  <leni»()id  cyst  (>\tcndiM^  into  tin'  cavity.  It  is  cov<'red  with  stratified  Miuanious 
cpitlu'liuni  under  wliifli  arc  si'li.n'nm^  uhinds  an«l  hair-follici«».  A  hair-folli<'le  can  Ik'  seen  to  the  left 
of  tln'  nii(l<llc  of  the  phnr  near  its  surface.  This  is  a  very  early  stajje  in  the  ilevel(»pment  of  a  dennoid 
cvbt.     Tiiev  are  >rKioni  fMuiid  ><)  Muall. 
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growth  is  near  the  surface,  and  appears  tu«  a  tuberous  or  papillary  wart-likc 
exerescence*  Another  form  of  eircumseribed  filjronia  ha^  its  origin  in  a  corpus 
luteum.  These  tumors  have  a  definite  eap^ule.  They  have  a  dense  fibrous 
central  structure  surrounded  by  a  cortex  of  yellow  or  reddish-yellow  color,  in 
which  lutein  cells  can  1k^  cteiiionst rated. 

The  circumscribed  fibromata  have  vqiv  little  clinical  significance.     Diffuse 
fibromata  represent  a  general  hyperplasia  of  the  ovarian  stromaj  which  pro- 


hiti.  I  HO. — DERMOiii  Cyst. 
High  Tx)wer.     Showing  the  cttge  of  the  pluK  whic-li  is  f  ovpred  with  stratified  squ:niirni^  <  iarlit»liurn. 
At  the  middle  U  the  entrance  to  a  hair-follirlc,  the  <Hi.iititiuatinn  nf  which  is  wtni  hf^iow  in  the  <!eiiter 
t>i  the  druwiiiR.     The  5truiiin  fOtiNiHts  «>f  ounm-ctivi-  {i>siu'  iufiltriitid  with  a  (vw  li  ukucytes. 

duces  a  large  solid  tumor  that  always  preserves  an  ovarian  contour.  Cross- 
section  shows  a  whitish  dense  homogeneous  connective-tissue  substance.  Often 
the  tissue  is  softened  by  edematous  infiltration  of  the  hniiph -spaces,  which, 
microscopically,  gives  the  apixmiance  of  myxomatous  tissue.  The  edematous 
infiltration  may  be  so  extensive  as  to  form  cystic  cavities  filled  with  clear 
colorless  fluid*    Occasionally  hemorrhagic  areas  are  seen. 


. 
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Musele-fiber^  have  been  demonstrated  by  good  authorities  in  these  tumore, 
but  their  presence  is  rare. 

Diffuse  fibromata  may  grow  to  a  verj^  large  size.  They  are  characterized 
even  when  of  moderate  size  by  causing  ascites,  though  in  what  way  this  i^ 
brought  about  is  not  known,     Pfannenstiel  ascribes  the  ascites  to  a  chemical 


b- 


Flo,  161.— RoiTNij-cEiiL  Sarcoma  of  thjj  Ovabt. 

Low  ix>w£T,  The  upptT  part  of  tht*  drawinK  shows  the  tuniQr^  churactcriicd  by  ite  royik)  cdU 
lyiiiK  flow  ttjg«vth,,f  ThtTP  an-  many  blood- vt-i«*els  srattt-n^d  thrnuKh  it .  The  light  band  is  part  of  « 
corpui*  albiciins  imd  ut  the  Irtjtt^im  is  ti  snmll  urea  of  uurrnal  ovurian  htroma, 

irritation  of  tht^  ixTitoneum,    Schauta  ronsiders  it  to  be  due  to  pressure  and 
sta-si.^  of  the  blood-vc^ssels  of  the  parametrium. 

The  dmuso  fibromata  may  undergo  sarcomatous  degeneration. 
Sarcoma,  Sarcomata  of  the  ovar>^  are  rare  tumors.  They  may  originate 
aB  a  malignant  growth,  or  they  raav^  represent  a  degeneration  of  a  fibroma. 
In  about  one-fourth  of  the  cases  re[X)rted  they  occur  bikterally.  They  closely 
resemble  ovarian  fibromata,  and  can  often  be  distinguished  from  them  only 
by  the  mjcroscope.     Ascites  is  always  present,  but  this  is  not  a  special  mark 
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of  malignity,  because  it  is  usually  associated  with  all   solid  tumors  of  the 
ovary. 

The  sarcomata  have  an  early  tendency  to  metastasis,  which  takes  place 
into  the  retroperitoneal  lympli-glands,  and  finally  on  the  visceral  and  parietal 
peritoneum.  Anatomically,  those  tumors  may  \ye  of  the  spindle-cell  or  round- 
cell  variety  of  sarcoma.  The  former,  according  to  Ciebhard,  arc  smaller,  have 
less  tendency  to  metastasize,  and  occur  :^t  a  more  advanced  ago  than  the  tatter, 


4> 


M<v^ 


.4^5 


\^i«  t  ®*^  "'-^  ^'^■■^''^ 
^i.viy'  o«,    ^a*^-  ^(,e  »/ 


Flu.    IG2. — ^ROUVD-CELL  J^AHCOMA   OF  THE   OvART. 

High  power  The  tumor  is  made  tip  of  lar^e  round  (■ell»  poiitairiiiiK  rouud  or  oval  nuclei  which 
vary  eoruiiiderably  in  size.  The  nuclei,  ±statnod  d<H?ply*  are  in  the  firat  stuga  of  mitosis.  Three  blood- 
VQ60eU  are  seen. 

and  closely  resemble  fibromata,  from  which  they  are  sometimes  to  be  distin- 
gui^ihed  with  difficulty.  The  round-eell  variety  occurs  at  an  earher  age,  often 
in  children,  and  is  much  more  mah^nant  in  type  than  the  spindle  cell.  These 
tumors  are  especially  liable  to  be  bilatcraL 

Included  with  the  sarcomata  are  maii§cnant  tumors  which  spring  from  the 
adventitial  connective  tissue  immetl lately  surrounding  the  ovarian  blood- 
vessels (perithelioma)  and  from  tlie  endothelium  lining  the  l>lood-  and  hniph* 
vessels  (endothelioma).     These  tumors  closely  resemble  the  round-cell  sarco* 
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mata  and,  clinically,  need  hardly  be  distinguished  from  them.    They  are  fre- 
quently cystic. 

In  general,  the  sarcomata  can  be  macroscopically  differentiated  from  fibro- 
mata by  the  softness  of  the  tissue,  which  usually  shows  areas  of  necrosis,  fatty 
degeneration,  and  hemorrhagic  infiltration. 

SYMPTOMS  OF  OVARIAN  TUMOR       < 

Uncomplicated  tumors  of  the  ovary  may  cause  little  or  no  trouble  until 
they  reach  a  considerable  size.  Tension  on  the  ovarian  substance  by  the  grow- 
ing tumor  seems  to  give  no  pain.  When  the  growths  are  well  pedunculated  and 
very  movable,  they  rise  out  of  the  true  pelvis  as  they  increase  in  size  and  ride 
freely  in  the  lower  abdomen  without  giving  pressure  symptoms  until  their 
weight  becomes  noticeable  or  until  they  become  complicated  in  some  way. 

If,  however,  the  ovarian  tumor  is  growing  in  between  the  leaves  of  the 
broad  ligament  or  becomes  complicated  by  pelvic  adhesions  so  that  it  cannot 
move  freely,  pressure  symptoms  appear  early,  consisting  of  a  sense  of  weight 
and  fulness  in  the  pelvis,  backache,  difficulty  in  micturition  or  defecation,  and 
pains  in  the  hips  and  thighs  as  a  result  of  pressure  on  the  pelvic  nerve  plexuses. 
There  may  also  be  evidences  of  passive  congestion  from  pressure  on  the  pelvic 
blood-vessels,  such  as  edema  and  varices  of  the  lower  extremities,  or  of  the 
external  genitals  or  of  the  abdominal  wall. 

Intraligamentary  tumors  are  especially  apt  to  interfere  with  the  ureter, 
which  may  be  dislocated  or  compressed,  so  as  to  cause  a  hydro-ureter  or  a 
hydronephrosis.  The  dislocation  of  the  ureter  greatly  increases  the  danger  of 
operation.  The  papillary  cystadenomata  have  a  tendency  to  become  intra- 
ligamentary, while  the  pseudomucinous  cysts,  fibromata,  and  dermoids,  being 
well  pedunculated,  seldom  develop  in  the  broad  ligament. 

When  ovarian  tumors  reach  a  large  size,  so  as  to  fill  most  of  the  abdominal 
cavity,  symptoms  of  pressure  on  the  intestines,  stomach,  and  diaphragm  appear. 
Digestive  disturbances,  difficulty  in  breathing,  and  a  gradual  emaciation  are 
characteristic.  A  peculiar  drawn  look  about  the  face  is  commonly  referred  to  as 
the  ovarian  facies. 

Papillary  cystadenomata,  cancerous  cysts,  and  all  solid  tumors  of  the  ovary 
are  usually  associated  with  ascites.  If  the  ascites  is  bloody  it  usually  indicates 
malignancy.  When  ascites  is  present,  general  pressure  symptoms  appear 
more  quickly  and  are  more  severe. 

Non-malignant  proliferating  tumors  if  not  interfered  with  continue  to 
grow,  and  eventually  cause  the  death  of  the  patient  by  a  general  marasmus. 
Non-proliferating  retention  cysts  if  not  complicated  by  torsion  or  adhesions 
may  be  carried  for  years  without  doing  damage,  though  always  in  danger  of 
complications. 

Rupture  of  ovarian  cysts  occurs  in  a  small  percentage  of  cases.     It  may  be 
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the  spontaneous  result  of  increasing  internal  pressure  on  a  wall  that  is  gradually 
being  thinned  out,  or  of  a  necrosis  or  other  degenerative  process  of  the  cyst  wall. 
The  rupture  may  be  caused"  by  trauma,  such  as  a  fall  or  kick,  or  violent  ab- 
dominal pressure,  or  from  childbirth,  or  from  a  bimanual  examination.  The 
effect  of  rupture  may  or  may  not  be  serious.  If  it  involves  an  injury  of  the 
large  blood-vessels  of  the  cyst  wall  there  may  be  sudden  fatal  hemorrhage  into 
the  abdominal  cavity.  Otherwise  the  symptoms  of  cyst  rupture  are  slight, 
the  patient  noticing  chiefly  the  sudden  diminution  in  the  protuberance  of  her 
abdomen. 

As  a  rule,  the  ruptured  opening  of  the  cyst  wall  becoming  involved  in  adhe- 
sions closes,  and  the  cyst  again  fills  to  its  former  proportions.  Exceptionally, 
the  opening  persists  and  the  cyst  secretions  continue  to  pour  into  the  abdominal 
cavity. 


Fig.  1C3. — Double  Ovarian  Cysts,  Showing  Toksiox  o.v  One  Side. 
The  pedicle  has  undergone  one  complete  revolution.     The  cysts  are  of  the  non-proliferating 
retention  type.     In  removing  double  cysta  the  uterus  should  also  be  removed  •l)y  supravaginal  hys- 
terectomy, as  in  the  figure. 


The  most  important  complication  of  ovarian  tumors  is  that  of  torsion, 
which  is  said  to  occur  in  from  10  to  20  per  cent,  of  cases. 

When  the  ovarian  tumor  grows  to  a  certain  size  it  rises  out  of  the  posterior 
part  of  the  true  pelvis  into  the  anterior  part  of  the  false  pelvis.  During  this 
excursion  the  pedicle  of  the  tumor  is  necessarily  turned  in  a  spiral  manner  about 
90  degrees.  This  much  torsion  does  not  ordinarily  cause  symptoms,  but  imder 
certain  mechanical  conditions  the  torsion  l)ecomes  increased  until  the  blood- 
vessels of  the  pedicle  are  compressed,  whereupon  symptoms  ensue. 

The  causes  of  torsion  of  ovarian  cysts  are  numerous,  and  are  referred  to 
peristaltic  movements  of  the  intestines,  bodily  movements  on  the  part  of  the 
patient  such  as  result  from  strenuous  labor,  athletic  exercises,  riding,  jars, 
trauma,  etc.  One  important  cause  is  the  unequal  growth  in  different  parts 
of  the  cyst  wall,  which  encourages  a  twisting  in  the  location  of  the  tumor. 
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During  pregnancy  the  change  in  the  position  of  the  uterus  and  the  fetal  move- 
ments of  the  child  are  frequent  causes  of  torsion. 

As  a  rule,  if  the  amount  of  torsion  reaches  180  degrees,  sjrmptoms  become 
evident.  The  pedicle  may  make  two  or  three  complete  rotations  about  its 
axis,  occasionally  as  many  as  five  or  six.  The  torsion  causes  first  a  compres- 
sion of  the  veins  of  the  pedicle  without  interfering  with  the  arterial  circulation, 
and  produces  a  sudden  rapid  increase  in  the  size  of  the  tumor  as  a  result  of 
venous  congestion  and  greatly  increased  secretion  from  the  tumor  wall.  The 
obstruction  of  circulation  causes  a  hemorrhage  into  the  lumen  of  cystic  tumors 
and  areas  of  infarction  in  the  tissues  of  solid  tumors.  ■  The  pearly,  glistening 
appearance  of  the  surface  of  the  tumor  is  changed  to  a  dull-brown  color,  or  in 
different  shades  to  a  dark  red.  The  damaged  surface  of  the  tumor  soon  becomes 
adherent  to  the  intestines  and  omentum,  and  if  the  patient  continues  to  live 
the  adhesions  eventually  become  organized  and  tenacious. 

The  clinical  appearance  of  torsion  varies  in  proportion  to  the  acuteness 
of  the  condition.  If  the  torsion  takes  place  slowly,  and  does  not  exceed  a  partial 
compression  of  the  venous  circulation  of  the  tumor,  there  may  be  only  moderate 
pain  without  severe  constitutional  symptoms.  The  symptoms  may  continue 
for  some  time,  usually  accompanied  by  a  very  evident  increase  in  the  size  of 
the  tumor.     The  torsion  may  even  right  itself  with  disappearance  of  symptoms. 

If  the  torsion  is  acute,  the  picture  is  a  stormy  one  and  resembles  that  of 
acute  peritonitis.  The  abdomen  is  rigid  and  distended  and  extremely  sensitive; 
the  bowels  are  paralyzed  and  the  pulse  is  rapid  and  thread-like.  If  the  tumor 
does  not  become  septic  the  attack  may  pass  off,  to  return  again  at  some  future 
time  unless  the  tumor  is  removed. 

The  future  course  of  the  tumor  is  determined  somewhat  by  the  adhesions 
that  it  forms,  which  may  act  either  in  a  deleterious  or  beneficial  way.  If  the 
tumor  becomes  densely  adherent  to  the  wall  of  the  intestine,  opportunity  may 
l)e  given  for  the  passage  of  micro-organisms  from  the  lumen  of  the  bowel  through 
the  lymph-spaces  of  the  intestinal  wall  to  the  cyst,  with  resultant  sepsis  and 
peritonitis.  If  the  adhesions  are  chiefly  to  the  omentum,  the  tumor  may  be 
endowed  with  a  fresh  blood-supply,  which  will,  for  a  time  at  least,  maintain 
its  life  and  integrity. 

During  the  puerperium  ovarian  cysts  not  only  are  especially  liable  to  torsion, 
but  when  torsion  takes  place  there  is  especial  danger  of  infection.  If  the  tumor 
suppurates  it  may  rupture  into  the  abdominal  cavity,  causing  fatal  peritonitis, 
or  it  may  break  into  the  bladder,  rectum,  or  vagina. 

The  menstrual  function  is  not  greatly  disturbed  by  ovarian  tumors.  Even 
very  hirge  bilateral  growths  retain  enough  of  the  ovarian  parenchyma  to  main- 
tain the  menstrual  flow,  amenorrhea  l>eing  very  rare.  Acute  torsion  of  the 
pedicle  usually  causes  bleeding  from  the  uterus  on  account  of  the  general  pelvic 
hypcHMnia. 

According  to  von  Franque,  pregnancy  is  interrupted  in  about  20  per  cent. 
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of  cases  by  the  presence  of  ovarian  tumors,  while  childbirth  is  only  exceptionally 
completely  interfered  with. 

Cancerous  cysts  of  the  ovary  are  usually  attended  with  ascites,  and  the 
chief  sjrmptoms  are  often  due  to  the  pressure  of  the  ascitic  fluid.  If  seed  metas- 
tases are  sown  extensively  on  the  peritoneum  the  pain  may  be  varied  and  severe. 
When  the  tumors  are  malignant  the  cachexia  and  wasting  are  very  marked  and 
rapid. 

DUGNOSIS  OF  OVARIAN  TUMORS 

Small  and  moderately  sized  cysts  of  the  ovary  are  usually  easily  distin- 
guished. The  smooth,  round  surface  and  cystic  consistency  of  the  tumor  which 
moves  independently  of  the  uterus  are,  as  a  rule,  unmistakable.  If,  however, 
the  cyst  is  very  tense  it  may  be  difficult  to  differentiate  it  from  a  pedunculated 
myoma. 

If  the  cyst  is  intraligamentary  or  adh'erent  it  is  often  impossible  to  differen- 
tiate it  from  a  sactosalpinx  or  hydrosalpinx  or  a  tubo-ovaritis.  Edematous 
myomas,  and  even  large  organizing  pelvic  hematoceles  from  ectopic  pregnancy, 
are  sometimes  confused  with  ovarian  cysts. 

Solid  tumors  of  the  ovary,  whether  pedunculated  or  not,  are  difficult  to  dis- 
tinguish from  myomas  of  the  uterus. 

Large  ovarian  cysts  occupying  the  abdominal  cavity  are  usually  easily 
diagnosed.  The  lower  pole  of  these  cysts  can  nearly  always  be  felt  by  the 
vaginal  finger  and  a  fluctuation  wave  be  recognized  between  the  two  examining 
hands.  The  uterus  can  be  felt  either  pushed  far  back  in  the  posterior  culdesac, 
or  forced  forward  above  the  level  of  the  pubes  and  to  one  side  of  the  median 
line.  With  the  patient  on  her  back  the  protuberant  abdomen  is  noticeable. 
A  succussion  fluid  wave  can  be  felt  from  side  to  side.  In  this  position  a  cyst 
rides  upward  toward  the  anterior  abdominal  wall,  while  the  bowels  recede  to 
the  flanks.  On  account  of  the  fluid  contents  of  the  cyst  the  anterior  dome  of 
the  abdomen  is  dull  to  percussion,  while  the  flanks  produce  the  tympanitic  note 
of  the  imderlying  intestines.  In  ascites,  on  the  other  hand,  the  light  intestines 
float  on  the  free  fluid  contained  in  the  abdominal  cavity,  and  are  just  under 
the  dome  of  the  abdominal  W2fll,  while  the  fluid  settles  to  the  back  and  flanks. 
In  ascites,  therefore,  the  dome  of  the  abdomen  is  tympanitic,  while  the  flanks 
are  dull. 

There  are,  however,  conditions  which  present  great  difficulties  in  diagnosis. 
An  ovarian  cyst  combined  with  ascites,  especially  if  adhesions  or  metastases 
are  present,  is  an  example.  Ascites  confined  and  locahzed  by  adhesions,  such  as 
is  seen  in  tubercular  and  cancerous  peritonitis,  is  another  condition  that  is 
apt  to  cause  confusion. 

Large  tumors  of  the  kidneys  are  sometimes  mistaken  for  ovarian  growths. 
Careful  examination,  however,  usually  reveals  their  true  nature.  Tumors  of 
the  kidney  reach  higher  up  in  the  hypochondrium  than  do  ovarian  tumors,  and 
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only  very  rarely  extend  low  enough  in  the  pelvis  to  be  palpated  by  the 
finger.  Most  important  of  aii  is  the  examination  of  the  costovertebral 
angle.  Tumors  of  the  kidney  large  enough  to  be  mistaken  for  ovarian 
growths  invariably  cause  a  fulness  in  the  triangular  space  made  by  the 
costovertebral  angle.  This  can  best  be  observed  with  the  patient  in  the  sitting 
position. 

Diastasis  of  the  recti  muscles  is  very  frequently  mistaken  by  the  inexpert  for 
ovarian  cyst,  especially  if  the  patient  has  a  large,  full  abdomen.  The  rapid 
accumulation  of  abdominal  fat  also  often  evokes  a  diagnosis  of  ovarian  tumor. 
Palpation  and  percussion  of  the  abdomen,  coupled  with  a  bimanual  examina- 
tion, readily  clear  up  the  difficulty. 

TREATMENT  OF  OVARIAN  TUMORS 

It  may  be  said  categorically  that  the  treatment  of  all  ovarian  tumors  is 
surgical  removal.  This  rule  applies  even  to  retention  cy^ts  unless  they  be  very 
small.  Retention  cysts  maj^  of  themselves  be  a  source  of  danger  if  torsion 
occurs,  or  if  they  become  involved  in  a^  pelvic  inflammation.  Moreover,  it  is 
impossible  to  tell  by  bimanual  examination  whether  a  given  tumor  is  a  reten- 
tion cyst  or  a  proliferating  growth.  Proliferating  tumors  of  the  ovary  are 
invariably  progressive  in  their. growth,  and  if  not  removed  eventually  cause  the 
death  of  the  patient  whether  they  are  mahgnant  or  not.  They  should,  there- 
fore, bo  removed  as  early  as  possible. 

It  is  important  that  the  operator  should  have  an  understanding  of  the 
general  pathology  of  ovarian  tumors  in  orch^r  to  use  proper  judgment  in  the 
form  of  operation  to  be  employed.  Simple  retention  cysts,  even  of  large  size, 
if  unilateral  do  not  rec^uire  the  removal  of  the  other  ovary.  In  young  women 
retention  cysts  of  moderate  size  may  sometimes  be  resected  so  as  to  leave  a 
small  amount  of  ovarian  parenchyma. 

Retention  cysts  complicating  pregnancy  should  always  be  removed  on 
account  of  the  special  danger  of  torsion  and  infection.  If  the  cyst  is  discovered 
before  the  third  month  it  is  advisable  to  wait,  if  possible,  until  after  the  third 
month  before  optTation  in  order  to  avoid  the  chance  of  causing  an  alx)rtion. 
The  corpus  luteuni  has  l)een  shown  to  preside  over  the  growth  of  the  fetus  for 
the  first  two  and  one-half  to  three  months,  its  destruction  during  that  period 
causing  the  death  of  the  fetus.  As  the  corpus  luteum  is  sometunes  included 
in  th(^  ovarian  tissue  stretched  out  over  the  surface  of  the  ovar>',  an  early  removal 
of  the  cyst  is  likely  to  cause  an  abortion. 

In  operating  on  ovarian  cysts  it  is  extremeh'  important  not  to  spill  the 
contents  of  the  cyst,  as  om^  can  never  ]>e  sure  that  there  may  not  be  a  carcinoma- 
tous growth  on  the  inner  wall,  cells  from  which  may  be  disseminated  by  the 
fluid  in  th(»  abdominal  cavity.  It  is,  therefor(\  Ix^st  not  to  evacuate  the  cyst 
Ix^fore  removal  unless  the  exigencies  of  the  case  make  it  absolutely  compulsory. 
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This  often  requires  very  long  incisions,  which  do  no  hann  if  carefully  sewed  up. 
It  is  also  important  not  to  rupture  adherent  cysts  during  dissection,  though 
it  is  sometimes  unavoidable.  It  should  be  remembered  that  the  content  of 
dermoid  cysts  has  a  toxic  proteoljrtic  action  on  fresh  tissues  with  which  it  comes 
in  contact,  especially  on  peritoneal  surfaces. 

The  question  of  the  removal  of  the  other  ovary  in  operating  on  unilateral 
ovarian  tumors  is  always  a  vital  one.  We  have  said  that  the  simple  retention 
cysts  do  not  require  the  removal  of  the  other  ovary.  This  is  true  also  of  all 
the  benign  tumors,  such  as  fibromata,  pseudomucinous  cysto-adenomata,  par- 
ovarial  cysts,  and  the  dermoids.  The  serous  papillary  cystadenomata,  whether 
malignant  or  not,  and  all  tumors  in  which  malignancy  is  suspected  indicate  the 
removal  of  both  ovaries.  As  has  been  stated,  when  both  ovaries  are  to  be  taken 
out,  for  whatever  cause,  the  uterus  should  also  be  removed  by  supravaginal 
hysterectomy. 

The  presence  of  seed  papillomata  on  the  surface  of  ♦the  intestines  does  not 
contra-indicate  extirpation  of  the  original  ovarian  tumor,  for  the  patient's  hfe 
may  be  greatly  prolonged  by  the  operation,  and  occasionally  the  seed  metas- 
tases, even  when  malignant,  sometimes  regress  and  disappear  after  the  removal 
of  the  primary  growth. 

Ascites  following  operation  for  papillary  and  mahgnant  cystadenomata  may 
come  on  rapidly  and  fill  the  abdomen  to  uncomfortable  distention.  It  is  neces- 
sary then  to  tap  the  contents  with  a  trocar  or  to  evacuate  the  peritoneal  cavity 
through  a  small  laparotomy  incision  under  an  anesthetic.  The  latter  method  is 
preferable,  for  the  removal  of  the  contents  can  be  made  much  more  thorough, 
especially  if  they  are  viscid  or  gelatinous  or  contain  particles  of  papillomatous 
tissue. 

Pfannenstiel  (Veit  III,  p.  166)  cites  2  cases  of  OLshaiisen's  which  lived  six  and  seven  years, 
and  were  tapped  76  and  105  times  respectively.  Pyc-Smith  tapped  a  woman  299  times  during 
the  course  of  nine  years,  while  Peaslee  broke  all  records  by  tapping  a  patient  665  times  during 
thirteen  years.  Pfannenstiel  also  calls  attention  to  the  fact  that  the  pleuritic  exudate,  which 
sometimes  accompanies  the  ascitic  cases  of  papillary  cystoma,  usually  disappears  aJs  completely 
as  the  ascites  after  removal  of  the  main  tumor. 

PROGNOSIS  OF  OVARIAN  TUMORS 

Operations  on  uncomphcated  ovarian  tumors  are  very  successful,  the  mor- 
tality being  almost  nil.  The  operation  is  so  simple  and  attended  with  so  little 
shock  that  it  can  be  done  with  comparative  safety  on  patients  even  of  advanced 
age.  If,  however,  the  tumors  are  ligamentary  or  complicated  with  adhesions 
the  operation  may  be  a  very  serious  one.  The  prognosis  of  the  benign  tumors 
is  almost  absolutely  good  as  to  recurrence,  although  it  must  be  borne  in  mind 
that  some  apparently  benign  growths  are  microscopically  mahgnant  and  recur 
rapidly.  All  ovarian  tumors  should,  therefore,  receive  a  rigorous  microscopic 
examination. 
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The  prognosis  of  malip^ant  rystadenfmiala  is  bad^  though  life  may  sotii&- 
tiines  \je  prolonged  for  a  sui'prising  pcriuil  of  time.  At  otiior  times,  especially 
when  the  cyst  contents  are  spilled  in  the  alxlominal  cavity,  the  recurrence  is 
very  rapid  and  cipstruHive. 

Removal  of  ovanan  tumors  of  one  .side  may  be  followed  by  the  growth 
of  a  similar  tumor  of  the  other  side,  even  many  years  after.  This  is  true  of  all 
the  ovarian  tumors,  from  retention  eysts  to  eareinomata. 


PAROVARIAN  CYSTS 

TbiB  parovarium  is  a  small  p;la]Kluhir  strand  of  tissue  lying  close  to  the  tube 
between  the  leaves  of  the  broad  ligament.     It  can  be  seen  by  holding  the  tul 


Flu.  lf>l. — Parovafuum, 

Jjow  powpr.     Several  tuhtilpa  of  iht>  parovjiruini  Eire  spcn  cut  in  orfws-Rpction.     They  are  Uncd 

by  A  ^iujcle  layor  of  low  eeUj^tiUii  lie  in  the  broad  hKuitieiit  beiwtH"Li  tlie  ovarj'-  and  tube.     Cyste  nmy 

develop  from  them. 


SO  as  to  allow  the  light  to  paas  through  the  translucent  menosalpinx.  It  is  shaped 
somewhatjike  a  comb,  the  back  of  which  is  parallel  to  the  tube  near  the  outer 
segment,  while  the  teeth  converge  in  the  direction  of  the  hilum  of  the  o'' 
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This  structure,  made  up  of  small  canals,  possesses  a  fibromuseular  wall  (Geb- 
hard)  and  minute  lumina  lined  with  a  low  euboidal  ciliated  epithelium.  The 
parovarium  represents  a  remnant  of  the  sexual  part  of  the  Wolffian  body,  its 
function  not  being  known. 

The  tumors  of  the  parovarium  are  almost  exclusively  cysts,  and  are  do*ubt- 
less  formed  by  an  abnormal  secretion  of  the  lining  epithelium.  They  are,  for 
the  most  part,  to  be  regarded  as  retention  cysts  and  not  as  proliferating  growths. 
A  cystic  dilatation  of  the  blind  end  of  the  parovarium  near  the  tubal  ostium  is 
very  common,  and  becoming  pedunculated  has  the  appearance  of  a  cyst  of 
Morgagni.  Larger  cysts  may  form  between  the  leaves  of  the  broad  ligament 
and  sometimes  reach  a  very  considerable  size.  The  tube  and  ovary  are  stretched 
out  over  the  surface  of  the  tumor.  Parovarian  cysts  can  be  distinguished  from 
intraligamentary  ovarian  cysts  by  the  presence  of  the  ovary  attached  to  the  wall. 
The  outer  layer  of  the  wall  of  the  tumor  is  composed  of  the  connective  tissue 
and  peritoneal  covering  of  the  broad  ligament  leaf.  This  layer  can  be  easily 
stripped  from  a  second  well-defined  layer  which  constitutes  the  real  outer 
wall  of  the  cyst.  This  wall  is  made  up  of  connective  tissue  and  smooth  muscle- 
fibers  (Gebhard),  being  lined  with  a  single  kyer  of  low  ciliated  epithelium. 
Parovarian  cysts  are  nearly  always  unilocular,  and  contain  a  clear  serous  fluid, 
which,  as  the  tumor  increases  in  size,  becomes  turbid  and  yellow  or  brown  in 
color. 

The  inner  surface  is  often  raised  in  folds  that  have  a  papillary  appearance, 
but  the  cysts  rarely  if  ever  become  malignant. 

Although  growing  in  the  broad  hgament,  tjie  parovarian  cysts  are  often  pe- 
dunculated and  are  subject  to  torsion.  They  grow  slowly  and  do  not  produce 
symptoms  imless  their  pedicles  becqme  twisted  or  unless  they  grow  to  a  size 
sufficiently  large  to  cause  pressure.  They  cannot  be  clinically  differentiated 
from  ovarian  cysts. 

The  treatment  is  extirpation.  The  small  cysts  if  pedunculated  are  easily 
removed.  If,  however,  they  have  grown  downward  within  the  leaves  of  the 
broad  ligament  their  extirpation  may  be  attended  with  much  difficulty.  Especial 
care  must  be  taken  not  to  injure  the  ureters.  If  it  is  impossible  to  remove  all  of 
the  cyst,  portions  of  the  wall  may  be  left  behind  with  safety,  as  experience  has 
shown  that  they  do  not  later  fill  witt  cystic  fluid  (Kronig). 

Inasmuch  as  parovarian  cysts  are,  like  the  retention  cysts  of  the  ovary, 
benign,  the  prognosis  after  operation  is,  so  far  as  recurrence  goes,  absolutely  good. 

Other  tiimors  of  the  parovarium  have  been  described.  Veit  mentions  cases  of  papillary 
cystadenoma,  fibro-adenoma,  adenomyoma,  carcinoma,  adenosarcoma,  and  dermoids  which  are 
described  as  having  developed  in  the  location  of  the  parovarium. 
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TUMORS  OF  THE  TUBES 

CARCINOMA  OF  THB  TUBES 

Primary  carcinoma  of  the  tubes  is  a  relatively  uncommon  disease,  bat  k 
found  to  be  somewhat  more  frequent  than  was  formerly  supposed.  In  1010 
only  120  cases  had  been  reported  in  the  literature  (Veit).  Since  then  numerooB 
cases  have  been  described. 

The  etiology  of  primary  cancer  of  the  tubes  is  somewhat  interestiiig  on 
account  of  the  fact  that  at  one  time  it  was  generally  believed  that  the 
always  referable  to  a  pre-existing  chronic  inflammatory  process.  At 
this  idea  has  been  somewhat  modified,  for,  though  most  cases  are  complicated 
by  chronic  inflammation,  some  have  been  foimd  in  which  it  is  absent.  It  is  not 
unlikely,  too,  that  the  inflammation  is  sometimes  a  secondary  result  of  the  xni- 
tating  influence  of  the  cancer  on  the  surrounding  tissues. 

Most  of  the  reported  cases  have  occurred  after  the  menopause,  between 
the  ages  of  fifty  and  sixty,  but  the  disease  may  appear  earlier,  one  patient 
being  in  her  twenty-seventh  year. 

The  original  seat  of  primary  cancer  of  the  tube  is  ui  the  mucous  membrane. 
If  the  disease  appears  in  the  wall  of  the  tube  without  implicating  the  mucosa,  it 
must  be  regarded  as  secondary  to  cancer  of  the  uterus  or  ovary.  One  ease  has 
been  described  as  originating  in  an  accessory  tube. 

The  disease  is  usually  unilateral,  occurring  bilaterally  in  about  one-third 
of  the  reported  cases.  It  originates  either  in  the  middle  or  outer  half  of  ibe 
tube,  the  size  varying  from  that  of  a  pea  to  the  dimensions  of  a  baby's  head. 
The  pathologic  structure  of  the  tumor  is  essentially  papillary,  but  infiltrating 
portions  of  the  carcinomatous  tissue  may  assume  an  alveolar  arrangement. 
When  the  disease  is  in  the  papillary  stage  it  is  difficult  to  distinguish  it  from  the 
benign  papillomata  that  sometimes  develop  in  the  tubal  canal.  The  general 
microscopic  appearance  of  cancer  of  the  tube  on  account  of  its  papillary  tendency 
closely  resembles  malignant  adenoma  of  the  uterus  and  papillary  adenocarcinoma 
of  the  ovar>\  This  is  not  to  be  wondered  at,  as  the  epithelial  cells  of  the 
endometrium,  the  tubal  mucosa,  and  the  germinal  layer  of  the  ovary  have  a 
common  origin.    The  surface  epithelium  in  tubal  cancer  is  not  ciliated. 

The  purely  papillary  form  of  the  disease  is  usually  confined  in  its  growth  to 
the  tube,  but  may  metastasize  to  the  regional  lymph-glands  or  to  distant  parts 
througli  the  blood-stream.  The  alveolar  form  has  a  greater  tendency  to  infil- 
trate the  tubal  wall,  and  may  break  through  and  spread  over  the  peritoneum. 
It  may  also  extend  through  the  l3rmph-channels  to  the  postperitoneal  lymph- 
glands. 

Both  forms  have  a  tendency  to  metastasize  in  the  ovaries  or  uterus. 
Several  cases  of  seed  implantation  have  occurred  following  operation,  one  of 
them  Ix^ing  in  the  abdominal  scar. 
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Cancer  of  the  tube  is  difficult  to  diagnose,  most  cases  being  discovered  inci- 
dentally during  operations  for  pelvic  inflammation,  with  which  it  is  usually 
associated.  The  prognosis  is  shown  by  statistics  to  be  unfavorable,  von 
Franque,  in  a  series  of  80  cases  operated  on,  reports  a  permanent  cure  in  only  5. 

The  treatment  of  cancer  of  the  tube  is  very  radical,  the  operation  consisting 
of  removal  of  the  uterus  and  both  adnexa  and  a  search  for  and  dissection  of 
infected  lymph-glands. 

Chorio-epithelioma  may  occur  both  primarily  and  secondarily  in  the  tube. 
(For  further  details  on  this  subject,  see  Chorio-epithelioma.) 

Cancer  of  the  tube  not  infrequently  occurs  secondarily  to  papillary  cancer 
of  the  ovary  or  adenocarcinoma  of  the  body  of  the  uterus.  The  similarity  in 
appearance  of  papillary  tubal  cancer  to  both  these  forms  of  cancer  often  makes 
it  difficult  to  state  in  which  organ  the  disease  was  primary. 

Cancer  of  the  cervix  uteri  rarely  metastasizes  in  the  tube,  only  one  or  two 
cases  having  been  reported.  The  tube  may  take  part  in  a  general  carcinoma- 
tosis of  the  peritoneum,  and  may  also  be  secondarily  infected  from  cancer  of  the 
intestinal  tract. 

OTHER  TUMORS  OF  THE  TUBE 

In  addition  to  cancer  there  are  numerous  other  new  growths  that  occur  in 
the  tubes,  but  all  are  rare.  Mucous  polyps  are  sometimes  seen,  and  are  thought 
to  be  the  occasional  cause  of  extra-uterine  pregnancy.  Papillomata  are  some- 
what more  common.  They  resemble  closely  the  papillary  type  of  tubal  car- 
cinoma, from  which  it  is  difficult  to  distinguish  them. 

Fibromata,  fibromyomata,  and  adenomyomata  occur  as  small  nodules  in  the 
tube,  usually  involving  the  uterine  end  or  the  tubal  isthmus. 

The  true  fibroids  of  the  tube  should  not  be  confounded  with  the  adeno- 
myomata of  the  horns  of  the  uterus,  the  so-called  adenomyositis  of  the  horns, 
or  the  related  condition  of  salpingitis  isthmica  nodosa. 

A  few  cases  of  lymphangiomata  and  dermoid  cysts  of  the  tube  have  been 
described,  and  one  of  so-called  fibromyxoma  cystosum,  the  last  named  probably 
being  of  the  teratoma  group. 

Sarcoma  and  endothelioma  are  rare  tumors  of  the  tube.  Small  cysts  in  the 
subserous  tissue  are  found  attached  to  or  in  the  neighborhood  of  the  tubes, 
most  of  them  probably  representing  retention  cysts  of  various  embryonal  rests. 
Of  these,  the  most  common  are  the  so-called  "hydatids  of  Morgagni,"  which 
are  probably  rests  of  the  Wolffian  body.  These  are  small  cysts  filled  with  clear 
serous  fluid  attached  by  long  slender  pedicles  to  the  fimbriae  of  the  tube,  or  to 
the  peritoneum  of  the  mesosalpinx  near  by.  They  do  not  exceed  a  walnut  in 
size  and  have  no  pathologic  significance.  Larger  cysts  have  been  described  as 
originating  in  the  subserous  tissue  of  the  tube  and  occurring  especially  in  con- 
nection with  uterine  fibroids. 
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Fig.  Hiij-. — AnfiSoMYoMA  of  the  Tthb. 
Low  power.     The  tuiimr  n)ri.«?.i?^tH  uf  ulutiil-like  roriiiii.tioii>!(  usiifilly  sinToiindfH!  by  conne€tiy« 
tissue  like  tlifl  stronm  of  the  cTHlimuMriijiu  lyiiiR  io  tht*  muHrip.     The  gluud  on  the  left  shows  tlib  best. 
Thf  hinien  ttf  the  tube  is  oblitcrutcd.     ThejM^  tumors  occur  in  the  L^thmic  portion  of  the  tube  mMJ  arr 
oftt^D  bilateral. 

TUMORS  OF  THE  ROUND  LIGAMENT 

Round  ligament  tumors  are  comparatively  rare.  The  iiK>st  recent  figures 
are  those  of  Taussig,  who  fimis  141  cases  reported  in  the  literature.  These 
gro^vths  may  originate  cither  in  the  intrai>eritoneal  part  of  tlie  ligament  or  in 
that  part  which  hes  in  the  inguinal  canal,  about  75  per  cent,  of  them  springing 
from  the  latter  location.  The  intra-abdominal  tumors  may  grow  from  the 
ligament  with  goful  pechcleSf  or  they  may  exlenil  between  the  layers  of  the 
broad  ligament,  for  which  reason  they  are  often  classed  with  tumors  of  tlie 
pelvic  cellular  tissue.  If  the  tumor  is  situated  near  the  internal  ring  it  may 
grow  subperitoneally. 

Tumors  that  originate  in  the  inguinal  canal  have  a  tendency  to  extend  tl<>wn 
into  the  vulva.     According  to   Veit,  it  is  probable  that  most  fibroid  tumors 
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of  the  vulva  have  their  origin  in  the  round  Ugaments.  Some  tumors  that 
originate  in  the  inguinal  canal  extend  upward  between  the  layers  of  the  ab- 
dominal wall.  One  of  our  cases  developed  in  one  of  the  round  ligament  loops 
that  had  been  attached  in  the  middle  line  in  the  performance  of  a  Mayo 
internal  Alexander's  operation.  The  histologic  picture  of  the  tumor  was  that 
of  an  adenomyoma,  with  signs  of  chronic  inflammation  in  the  stroma.  In  this 
case  it  seemed  as  if  the  tumor  had  been  excited  by  trauma  or  inflammation, 
and  that  the  process  might  be  properly  classified  as  that  of  an  adenomyositis. 
Most  of  the  round  ligament  tumors  are  small  or  moderate  in  size,  but  they  may 
become  as  large  as  a  child's  head. 

Histologically,  the  round  hgament  tumors  are  fibromyomatous  in  type. 
Adenomyomata  are  especially  frequent.  Cystic  and  telangiectatic  changes  are 
common.  A  few  cases  of  myosarcoma  have  been  reported  and  one  of  dermoid 
cy«t.  The  origin  of  the  adenomyomata  is  thought  by  C'ullen  to  be  from  rests 
of  the  Mtillerian  ducts.     Taussig  believes  that  they  are  Wolffian  in  origin. 

The  intra-abdominal  tumors  are  slow  growing  and  ordinarily  give  no  symp- 
toms imless  they  become  exceptionally  large.  The  extra-abdominal  growths 
in  the  inguinal  canal  become  noticeable  as  a  lump  in  the  groin  and  are  fre- 
quently regarded  as  a  hernia.    They  are  sometimes  associated  with  true  hernias. 

The  treatment  of  round  ligament  tumors  is  removal  if  they  give  symptoms 
or  if  they  are  incidentally  encountered  during  a  pehdc  operation. 


TUMORS  OF  THE  PELVIC  CONNECTIVE  TISSUE^ 

Most  of  the  retro-  or  subperitoneal  tumors  of  the  pelvis  have  their  origin 
in  the  connective  tissue  contained  between  the  leaves  of  the  broad  Ugaments. 
Here  can  be  found  numerous  tissue  elements  which  may  serve  as  starting-points 
for  cystic  or  solid  tumors — embryonal  rests,  such  as  the  parovarium  and  Gart- 
ner's ducts,  smooth  muscle-fibers,  lymph-  and  blood-vessels,  and  the  loose 
cellular  connective  tissue.  In  addition  to  the  tumors  that  grow  primarily  from 
the  subperitoneal  tissue^  are  those  that  extend  into  the  intraligamentary  space 
from  an  original  seat  in  the  uterUs  or  ovaries.  Freund  classifies  tumors  of  the 
pelvic  connective  tissue  in  the  following  way: 


T    XT  __Ai.         •  •      -lu     f  («)  Mesodermic  tumors,  i  2.  Sarcoma. 

I.  New  growths  prmiary  m   the  j  ' 

pelvic  connective  tissue.  1  /i  v  tx         -j 

I  (o)  Dermoid  cysts. 


1.  Fibroma  (fibromyoma). 

2.  Sarcoma, 

3.  Lipoma. 


II.  New  growths  which  arise  from 
embryonal    elements   in    the  ^ 
broad  ligaments. 


'  (a)  Parovarial  cysts. 
(6)  Cysts  and  solid  tumors  of  Gartner's  duct. 

(c)  Dislocated  adrenal  tissue. 

(d)  Cysts  from  rests  of  the  primary  kidney  (Wolffian 

body). 


*  Principal  authority,  Freund  (in  Veit,  Vol.  I). 
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III.  New  growths  which  develop  in  1  ,  .  ^tx         /    l  •  ^^    i-  x        ^i_    •  j  v 

....  J  (a)  Uterus  (suoserous  mtraugamentary  fibroida). 

neighboring  organs   and   ex-  >  \  .^     .      ,      ^  |.j  7^      . 

X     J  •  X    XL    i_      J  1-  X     I  (t>)  Ovaries  (cysts  or  soUd  tumors), 

tend  into  the  broad  ligaments.  J 

Txr    XT  -xi-       f  1-      ^     J        f  Carcinoma  of  uterus. 

I  v.  New  growths  which  extend  or  i  ^      .  , 

^  ^    .        .  ^      ^,  1       j  Carcinoma  of  rectum, 

metastasize    into    the    pelvic  <  ^      .  * .  i    i  j 

,.      ^.  Carcmoma  of  bladder, 

connective  tissue.  L-.      •  i- 

(^  Carcinoma  of  ovaries. 

We  arc  at  present  int^restod  only  in  the  first  group  of  the  classification,  the 
other  groups  having  already  been  discussed  in  their  proper  places. 

The  primary  retroperitoneal  tumors  may  be  located  anywhere  in  the  sub- 
serous cellular  space  that  reaches  from  deep  in  the  pelvis  up  to  the  region  of  the 
kidneys.  Those  that  originate  between  the  free  leaves  of  the  broad  ligament, 
near  the  round  ligaments,  occupy  a  position  in  the  pelvis  similar  to  the  tumors 
of  the  internal  genitalia,  from  which  they  cannot  readily  be  distinguished  by 
bimanual  examination.  Tumors  that  develop  deep  in  the  pelvic  connective 
tissue  usually  grow  downward  in  the  paravaginal  and  pararectal  space,  and  may 
even  extend  through  the  ischiadic  foramen  into  the  gluteal  region.  If  they  have 
their  origin  in  the  tissue  posterior  to  the  cecum  or  sigmoid  flexure,  they  tend  to 
grow  upward  toward  the  kidney  region. 

These  neoplasms  often  attain  an  enormous  size,  and  when  they  develop  in 
certain  situations  in  the  pelvis  cause  extraordinary  dislocations  of  the  pelvic 
organs,  esix^cially  of  the  bladder,  the  vertex  of  which  may  be  forced  high  up  on 
the  abdominal  wall  or  far  to  one  side. 

In  one  case  of  rotroporitoncal  sarcoma  that  came  to  the  notice  of  the  author  the  bladder 
\v;us  drawn  out  into  a  spiral  tu})o  of  such  length  that  the  vertex  could  not  be  reached  by  the  end 
of  a  nuile  rubber  catheter  iiLscrted  in  the  ur(»thra. 

Most  of  these  tumors  grow  slowly  at  first,  and  do  not  cause  symptoms  until 
th(\v  arc  largo  enough  to  produce  pressure  on  important  organs.  Interference 
with  the  function  of  tlie  bladder  is  apt  to  1x5  the  first  sign  of  trouble,  with  reten- 
tion or  incontinence  of  urine.  Pressure  on  the  ureters  may  cause  hydronephrosis. 
Fround  dcscrilx?s  a  form  of  '^chronic  uremia''  with  general  bodily  disturbances 
conseciuent  on  the  long  and  slowly  increasing  pressure  interference  of  the  ureters. 
Lurge  tumors  situated  dovp  in  the  pelvis,  especially  those  of  the  solid  type,  in 
the  c()urs(*  of  time  compress  the  rectum  and  may  completely  prevent  the  passage 
of  fecal  matter. 

Interference  with  the  pelvic  circulation  causes  enormous  dilatation  of  the 
vcMiis  and  constitutes  a  serious  danger  to  l^e  reckoned  with  in  enucleating  the 
tumors. 

Pn^ssiire  on  th(^  nerve  plexuses  of  the  ix'lvis  sufficient  to  cause  symptoms  is  a 
comparatively  late  development  and  may  produce  pain  of  the  severest  type. 

Fibromyomata  originate  in  the  smooth  muscle-fibers  with  which  the  broad 
and  round  ligaments  are  abundantly  supplied.     These  tumors,  developing  as 
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they  do  between  the  leaves  of  the  broad  ligament,  are  to  be  distinguished  from 
the  intraligamentary  fibroids  of  uterine  origin  by  the  absence  of  myomatous 
tissue  connection  between  them  and  the  uterus.  Uterine  fibroids  that  grow  into 
the  broad  ligament  never  separate  from  the  uterine  wall,  as  do  certain  free 
pedunculated  fibroids  (parasitic  myoma),  so  that  if  there  is  no  myomatous  con- 
nection between  the  ligamentary  fibroid  and  the  uterus  it  must  be  regarded  as 
having  an  independent  origin. 

The  intraligamentary  fibromyomata  grow  very  slowly,  as  a  rule,  unless  they 
undergo  some  form  of  degeneration,  when  they  may  take  on  a  sudden  and 
rapid  development.  If  they  originate  high  in  the  broad  ligament  they  may 
become  pedunculated.  If  they  start  deeper  in  the  pelvis  they  may  either  extend 
upward  toward  the  region  of  the  cecum  or  sigmoid,  or  downward  toward  the 
ischiadic  foramen. 

Fibromata  of  the  round  ligament  may  develop  intra-  or  extraperitoneally  or 
within  the  inguinal  canal  (Kelly).  The  infundibulopelvic  ligament  may  also 
be  the  seat  of  fibromatous  growth. 

Fibroid  tumors  of  the  pelvic  connective  tissue  are  subject  to  the  same  regres- 
sive and  degenerative  changes  characteristic  of  uterine  myomas,  including  com- 
plications from  infection,  suppuration,  and  necrosis. 

Sarcoma  of  the  pelvic  connective  tissue  may  start  as  an  essentially  malignant 
tumor,  but  more  commonly  it  represents  the  degeneration  of  a  fibroma  or  fibro- 
myoma.  The  sarcomatous  change  in  a  fibroma  is  signified  by  rapid  growth  of 
the  tumor  or  by  the  sudden  onset  of  pressure  symptoms.  The  prognosis  is  bad, 
for  not  only  is  the  removal  of  the  tumor  difficult  and  dangerous,  but  there  is 
great  probability  of  early  recurrence. 

Lipoma. — Retroperitoneal  lipomata  starting  in  the  connective  tissue  of  the 
pelvis  are  very  rare.  More  common  are  those  that  originate  in  the  mesocolic 
region,  though  these  tumors  may  extend  into  the  pelvic  subserous  tissue.  The 
growths  have  the  form  either  of  pure  lipomatous  or  myxomatous  tissue.  They 
grow  diffusely  in  the  subserous  cellular  tissue  and  may  reach  enormous  dimen- 
sions, reaching  from  the  pelvis  to  the  kidneys.  Some  of  them  undergo  sarcoma- 
tous degeneration  and  recur  after  removal.  Recurrences  also  sometimes  take 
place  after  extirpation  of  tumors  that  are  microscopically  entirely  benign. 

Dennoids. — The  most  interesting  of  the  retroperitoneal  tumors  are  the 
dermoids.  These  originate  in  the  subserous  cellular  tissue  and  are  entirely 
independent  of  the  ovaries,  though  they  possess  the  same  characteristics  of 
structure  as  do  the  ovarian  dermoids.  The  histogenesis  of  extragenital  dermoids 
is  at  present  a  matter  of  speculation,  niunerous  theories  having  been  suggested. 
By  the  so-called  blastomere  theory  it  is  thought  that  at  the  earliest  divisions  of 
the  impregnated  egg  one  of  the  original  cell  elements  (blastomere)  becomes 
isolated  and  exists  as  a  fetal  inclusion,  or  as  a  fetus  within  a  fetus.  Some  regard 
the  tumors  as  springing  from  misplaced  germ-cells  which  develop  partheno- 
genetically,  while  others  believe  that  they  grow  from  accessory  ovarian  tissue. 
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on  the  ground  that  supernumerary  ovaries  with  germ-cells  have  been  found 
within  the  leaves  of  the  broad  ligament.     (See  also  Dermoids  of  the  Ovary.) 

Another  theory  is  that  the  extragenital  dermoids  represent  defective  twin 
development. 

Tlicse  cysts  have  a  tendency  to  grow  downward  toward  the  perineum, 
pushing  the  vagina,  uterus,  and  rectum  to  one  side,  and  may  eventually  emerge 
from  the  ischiadic  fossa  in  the  gluteal  region  and  appear  under  the  skin  of  the 
buttocks.  The  size  of  the  tumors  described  varies  from  that  of  a  pigeon's  egg 
up  to  a  baby's  head  (Freund). 

The  cysts  are  usually  oval  in  shape,  though  they  are  somewhat  flaccid  and 
adapt  themselves  to  the  compressed  quarters  in  which  they  lie.  The  structure 
of  the  retroperitoneal  dermoids  is,  in  general,  like  that  of  the  dermoids  that 
originate  in  the  ovaries,  except  that  those  which  develop  below  the  pebnc 
diaphragm  usually  exhibit  the  elements  of  only  one  germinal  layer.  The  con- 
tents usually  consist  of  characteristic  sebaceous  or  atheromatous  material  with 
hair  and  bone,  but  these  may  be  absent  and  the  fluid  may  be  of  a  non-distinctive 
nature. 

The  growth  of  retroperitoneal  dermoids  is  extraordinarily  slow,  and  they 
give  no  sj^nptoms  unless  they  become  infected  or  until  they  become  lai|^ 
enough  to  cause  pressure  disturbances. 

The  prognosis  is  good  if  they  can  be  removed  before  they  become  too  lai^ 
or  too  adherent. 

The  treatment  of  retroperitoneal  pelvic  tumors  is  always  surgical  removal 
if  possible,  because  of  the  danger  of  malignant  degeneration  and  the  inevitable 
pressure  disturbances  that  are  sure  to  ensue  sooner  or  later  even  in  the  benign 
growths. 

If  the  tumors  are  large,  their  removal  tests  the  skill  of  the  surgeon  to  the 
utmost.  If  the  tumor  is  attacked  by  the  alKlominal  route  an  incision  is  made 
through  the  broad  ligament,  and  then,  at  some  point  that  is  free  of  blood- 
vessels, the  out^^r  capsule  of  the  tumor  is  divided  and  the  plane  of  cleavage 
is  found.  When  this  plane,  has  been  j^roperly  located  the  tumor  can  be  enu- 
cleated gradually  by  blunt  dissection  with  the  fingers.  By  this  method  of  de- 
cortication serious  bleeding  can  be  avoided,  and  there  is  less  danger  of  injuring 
the  rectum  and  bladder.  In  removing  dermoid  cysts  it  is  advisable  to  extir- 
pate them  if  possil)le  without  rupturing  the  wall,  for  the  contents  are  verj- 
l^roteolytic  and  predispose  the  surrounding  tissues  to  infection. 

The  point  of  attack  for  the  cysts  must  Ix?  determined  by  the  location  of  the 
tumor,  and  the  incision  may  be  abdominal,  prevesical,  perineal,  retro-anal, 
or  parasacral. 

TUMORS  OF  THE  BLADDER 

The  most  frequent  and  the  most  important  tumor  of  the  bladder  is  the 
papilloma.     The  majority  of  these  tumors  are  well  pedunculated  and  have  a 
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characteristic  villous  surface.  Some,  however,  possess  broad  sessile  bases,  while 
the  papillary  nature  of  the  surface  may  be  disguised  by  a  gluing  together 
of  the  villi  from  inflapimatory  processes. 

The  papillomata  vary  in.  size  from  that  less  than  a  pea  to  that  of  a  man^s 
fist.  They  may  be  either  solitary'  or  multiple,  or  even  disseminated  over  the 
entire  surface  of  the  bladder  mucous  membrane.  They  occur  most  commonly  on 
the  floor  of  the  bladder,  but  are  not  infrequently  seen  suspended  from  the  vertex. 

The  microscopic  appearance  is  that  of  characteristic  papillary  growth — 
villous  processes  with  a  vascular  connective-tissue  stalk  covered  with  numerous 
layers  of  epithelium,  bespeaking  the  origin  of  the  process  from  the  bladder 
epithelium.  Some  of  the  tumors  are  solid  and  fibrous,  while  others  have  long 
delicate  papillse  like  water  plants.  Incrustations  of  urinary  salts  sometimes 
cover  the  tumor  as  a  result  of  necrosis. 

It  is  often  difficult  to  tell,  even  from  microscopic  examination  of-  these 
tumors,  whether  they  are  benign  or  malignant.  There  seems  to  be  no  doubt 
that  some  of  the  growths  are  malignant  from  the  beginning,  and  also  that  some 
of  the  papillomata,  though  originating  as  benign  tumors,  later  degenerate  into 
carcinomatous  activity.  It  is  the  part  of  wisdom  to  regard  all  papillomata  of 
the  bladder  as  suspicious,  and  to  remove  them  as  quickly  and  completely  as 
possible. 

CARCINOMA  OF  BLADDER 

Carcinoma  of  the  bladder  occurs  in  the  forms  of  scirrhous,  medullary,  and 
cancroid  squamous  epithelial  growths.  The  scirrhous  variety  is  relatively 
more  favorable  than  the  others.  The  squamous  form  is  said  to  develop  from 
the  leukoplactic  changes  of  a  chronic  cystitis.  Carcinoma  of  the  bladder,  though 
sometimes  at  first  papillary  in  form,  tends  to  spread  out  irregularly  through  the 
wall,  with  ultimate  ulceration  and  infiltration  of  the  paracystic  tissue.  Metas- 
tases are  comparatively  late  and  take  place  in  the  regional  pelvic  lymph-glands. 

Secondary  carcinoma  of  the  bladder  comes  as  a  direct  extension  from  cancer 
of  the  cervix  or  vagina,  but  occurs  later  than  one  would  expect  from  the  close 
proximity  of  the  primarily  diseased  organs.  Invasion  of  the  bladder  wall 
bespeaks  an  advanced  stage  of  cancer  of  the  cervix  or  vagina,  usually  beyond 
the  point  of  operability.  As  the  disease  progresses  the  vesicovaginal  septum 
may  be  eaten  away,  with  consequent  fistula  formation. 

Other  tumors  of  the  bladder  are  of  relative  infrequency.  A  form  of  adenoma 
with  infiltrating  tendencies  has  been  described.  Cases  of  sarcoma  have  been 
reported,  mostly  in  children.  There  have  been  a  few  cases  of  dermoid  cysts 
developing  in  the  wall  of  the  bladder.  These  are  to  be  distinguished  from  the 
ovarian  dermoids  that  occasionally  become  attached  to  and  rupture  into  the 
bladder.  Other  rare  tumors  of  the  bladder  are  mjTcoma,  fibromyxoma,  and 
fibroma.  Small  cysts  of  the  mucosa  are  the  result  of  chronic  inflammatory' 
changes. 
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Symptoms. — The  first  sign  of  a  bladder  tumor  is  usuaUy  bleeding  without 
previous  symptoms,  which  may  suddenly  cease  and  not  appear  again  until 
long  after.  The  bleeding  may  be  slight  or  profuse,  and  may  appear  sponta- 
neously or  as  the  result  of  some  trauma.  It  is  at  first  intermittent,  but  in  the 
course  of  time,  as  the  tumor  grows,  the  hemorrhages  are  more  constant  and  often 
result  in  severe  secondary  anemia. 

The  tumors  are  at  first  uncomplicated  with  cystitis,  but  when  ulceration 
has  occurred,  cystitis,  often  of  a  severe  grade,  ensues. 

The  treatment  of  vesical  tumors  is  immediate  removal.  For  small  single  or 
multiple  papillomata  the  high-frequency  current  is  extremely  efficacious.  For 
the  larger  tumors,  and  those  that  from  their  appearance  suggest  malignancy, 
extirpation  by  the  suprapubic  route  is  the  best  course.  For  the  more  extensive 
growths,  where  greater  exposure  of  the  bladder  is  required,  the  transperitoneal 
route  is  available  and  comparatively  safe. 

Total  extirpation  of  the  bladder,  with  implantation  of  the  ureters  in  the 
bowel,  is  an  operation  of  last  resort.  The  mortality  of  this  operation  is  high, 
while  an  ascending  infection  of  the  ureters  and  kidneys  is  almost  inevitable. 

VESICAL  CALCULUS 

Stone  in  the  bladder  is  far  less  common  in  women  than  in  men  partly  be- 
cause the  exciting  causes,  so  far  as  they  relate  to  cystitis,  are  more  easily  healed 
in  women,  and  partly  l^ecausc  the  female  urethra  more  readily  allows  the  pass- 
age of  small  vesical  or  renal  concretions  before  they  have  a  chance  to  reach  a 
size  of  clinical  importance. 

Vesical  calculi  form  by  the  cr\'stallization  of  different  urinaty  salts,  and 
may  originate  in  the  bladder  itself  or  be  passed  into  the  bladder  from  the  kidney. 
They  are  composed  chiefly  of  ammonium  urates,  phosphates,  uric  acid,  oxalates, 
carbonates,  cystin,  and  xanthin,  the  larger  stones  having  usually  a  mixed  com- 
position, which  gives  them  a  distinct  lamellated  structure. 

The  primar>^  etiologic  factor  in  the  formation  of  urinar>^  calculi  is  thought  to 
Ix^  some  obstruction  or  stagnation  of  the  urine.  Cystitis  and  ammoniacal 
conditions  are  especially  favorable.  Concretions  always  form  about  foreign 
bodies  which  arc  not  infrequently  found  in  the  bladder  of  women.  These 
consist  of  small  objects,  such  as  hair-pins,  pcMieils,  nails,  etc.,  which,  being 
us(h1  for  purposes  of  abortion  or  masturbation,  accidentally  slip  through  the 
urc^thra  into  the  bladder.  Other  foreign  bodies  that-  are  found  in  the  bladder 
as  nuclei  of  calculi  are  pieces  of  cotton,  broken  bits  of  catheter,  or  other  instru- 
ments used  by  physicians  in  treatment.  One  of  the  commonest  starting-points 
for  a  coTUT(*ti()n  is  the  so-called  "wandering'^  stitch  or  unabsorbable  ligature 
that  has  In^en  placed  in  the  bladder  wall  during  a  previous  pelvic  operation. 

ThQ  real  v(*sical  calculi  move  freely  in  the  bladder  unless  they  are  impacted 
in  diverticula,  a  favorite  location,  or  are  fixed  in  the  urethral  canal.     They 
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may  exist  for  a  considerable  period  without  causing  symptoms,  but  erosion  of 
the  wall,  with  bleeding  and  subsequent  infection,  are  sure  to  take  place  in  time. 
The  symptoms,  then,  are  of  a  severe  cystitis  with  hematuria. 

The  diagnosis  is  not  usually  difficult.  Many  times  the  stone  can  be  felt 
by  bimanual  examinatijon,  while  a  sound  will  give  the  characteristic  metallic 
click  unless  the  stone  is  so  embedded  that  the  instrument  cannot  come  in 
contact  with  it.  The  diagnosis  is  established  by  the  cystoscope  and  by  the 
x-ray. 

Tteatment. — Small  stones  and  foreign  bodies  can  be  drawn  out  through  the 
urethra  with  the  help  of  the  cystoscope,  but  great  care  should  be  taken  not  to 
injure  the  vesical  sphincter  or  lacerate  the  urethral  mucous  membrane,  By 
means  of  the  lithotrite,  a  powerful  crushing  instrument,  many  stones  can  be 
broken  and  removed  piece  by  piece,  or  crushed,  and  the  small  bits  washed  out 
of  the  bladder  by  an  irrigating  and  evacuating  apparatus.  If  the  stone  is  so 
large  or  hard  that  these  means  are  not  feasible,  it  can  be  removed  through  a 
vesicovaginal  opening,  the  wound  being  left  open  for  drainage  if  there  is  present 
a  severe  cjrstitis.  A  large  stone  may  also  be  removed  through  a  suprapubic 
extraperitoneal  incision. 


TUMORS  OF  THE  RECTUM 

CANCER  OF  THE  RECTUM 

Of  the  malignant  growths  of  the  rectum,  carcinoma  is  by  far  the  most  com- 
mon. The  type 'of  cancer  most  frequently  found  is  the  adenocarcinoma,  which 
repeats  in  its  structure  the  rectal  mucous  membrane  from  which  it  is  sometimes 
difficult  to  distinguish  it,  excepting  by  its  tendency  toi  penetrate  into  the  deeper 
layers  of  the  rectal  wall.  Colloid  carcinomata,  and  occasionally  the  medullary 
and  scirrhous  types,  may  also  occur.  They  grow  most  commonly  at  the  lower 
end  of  the  gut,  just  within  the  anus  or  at  the  junction  of  the  rectum  with  the 
sigmoid,  though  they  may  originate  at  any  point  of  the  rectal  canal.  Consti- 
tuting as  they  do  pelvic  tumors  which  can  be  palpated  by  vagina,  they  come,  to  a 
certain  extent,  within  the  sphere  of  gynecology.  They  may  occupy  only  limited 
portions  of  the  rectal  wall  or  they  may  extend  around  the  entire  circumference 
of  the  tube  in  the  manner  of  the  inflammatory  strictures  {q.  v.).  They  metas- 
tasize to  the  regional  lymph-glands,  and  may  spread  by  direct  extension  to 
various  parts  of  the  pelvis  involving  the  pelvic  connective  tissue.  Extension 
into  the  vaginal  mucous  membrane  sometimes  takes  place.  In  the  later  stages 
distant  metastases  are  sent  to  the  liver  and  lungs. 

Symptoms. — ^The  chief  sjmaptom  of  cancer  of  the  rectum  is  bleeding,  due  to 
the  tendency  which  the  tumor  has  of  superficial  necrosis  and  ulceration.  Rec- 
tal pain  is  a  comparatively  early  symptom.  There  is  also  a  marked  tendency 
to  constrict  the  bowel,  especially  in  the  annular  form,  with  dilatation  of  the 
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bowel  above  and  ilBtention  of  feces  and  the  products  of  necrosis  of  the  tum(v. 
This  results  in  severe  auto-intoxication  and  cachexia. 

The  diagnosis  of  cancer  cA  the  rectum  is  not  difficult.  In  most  cases  the 
tumor  mass  can  be  felt  both  by  vaginal  and  rectal  examination  and  can  be 
seea  through  the  proctoscope.  With  the  aid  of  a  proctoscope,  if  the  tumor  is 
not  situated  too  high,  a  specimen  can  be  removed  for  microscopic  examination. 
A  differential  diagnosis  between  inflammatory  stricture  and  the  annular  form  of 
carcinoma  may  be  quite  difficult.  In  this  the  general  constitutional  symptoms 
are  often  of  assistance,  for,  as  a  rule,  the  general  effect,  of  inflammatory  stricture 
on  the  health  of  the  patient  is  much  less  severe  than  that  from  cancer. 

The  prognosis  of  cancer  of  the  rectum  is,  in  general,  rather  bad,  but  it  is 
much  better  in  women  than  in  man,  due  to  the  fact  that  the  rectum  is  less  adher- 
ent in  the  female  pelvis,  and  hence  offers  a  better  chance  for  surgical  removal 
of  the  disease. 

The  treatment  of  cancer  of  the  rectum  is  radical  removal  if  the  disease  is  not 
too  far  advanced.  Radium  seems  to  be  less  efficacious,  in  this  disease  than  in 
cancer  of  the  cervix.  The  nature  of  the  operation  depends  on  the  location  of 
the  tumor  mass.  An  early  cancer  situated  just  above  the  anus,  which  has  not 
penetrated  the  deeper  layers,  can  sometimes  he  removed  through  a  dilated 
sphincter  by  resecting  the  gut  in  the  manner  of  Whitehead's  operation  and 
suturing  the  upper  end  to  the  anal  membrane.  Cases  as  favorable  as  this  are 
not  often  seen.  Low  cancer  of  the  rectum  may  sometimes  be  removed  through 
an  incision  starting  from  the  vagina  through  the  perineum  and  into  the  sphincter 
muscle.  If  necessary  the  sphincter  may  be  cut  both  anteriorly  and  poste- 
riorly, and  the  incision  carried  back  to  the  coccyx  (Abbe).  The  rectum  can 
then  be  dissected  out,  including,  if  necessary,  some  of  the  vaginal  wall.  In  this 
way  several  inches  of  the  gut  may  be  resected  and  the  upper  end  brought  down 
and  sutured  to  the  anus.  The  cut  ends  of  the  sphincter  are  sutured  and  the 
wound  of  the  perineum  and  vagina  closed  by  the  usual  plastic  methods.  In 
this  way  control  of  the  lx)wels  is  maintained.  Abbe  recommcneds  an  inguinal 
colostomy  as  a  preliminary^  to  this  operation.  Only  a  few  cases  are  seen  which 
are  early  enough  for  a  cure  by  this  method.  Occasionally  a  cancer  of  the 
rectum  near  the  jimction  of  the  sigmoid  can  be  resected  and  the  lx)wel  ends 
imit(»d  by  end-to-end  anastomosis.  The  author  has  one  such  case  well  at  the 
end  of  five  years.  For  the  extensive  cases  more  radical  measures  are  necessarj'. 
Those  include  the  establishment  of  an  artificial  anus  and  a  dissection  of  the  rec- 
tum cither  by  the  abdominal  or  perineal  route,  or  by  a  combination  of  both,  or 
by  the  removal  of  the  sacrum  according  to  the  method  rc*commended  by  Kraske. 

(JthcT  malignant  tumors  of  the  rectum  are  epitheliomata  which  grow 
inward  from  the  anal  region,  sarcomata,  and  endotheliomata,  all  of  which 
are  rare  tumors. 

The  treatment  of  these  tumors  is  the  same  as  that  for  cancer. 
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ADENOMAV 


Adenomata  of  the  rectum  are  benign  new  growths  springing  from  the  rectal 
mucous  membrane.  They  may  be  sessile  or  pedunculated,  in  which  latter  case 
they  constitute  the  familiar  rectal  polypi,  the  most  common  of  benign  tumors 
of  the  rectum.  These  polypi  may  be  single  or  multiple,  and  sometimes  occur 
in  such  numbers  and  are  so  closely  grouped  that  the  term  "polyposis"  has  been 
applied  to  the  condition.  The  rectal  polyp  repeats  histologically  the  rectal 
mucous  membrane  from  which  it  originates,  except  that  there  is  usually  a 
marked  hyperplasia  of  the  glandular  structure  which  occasionally  becomes 
cystic.  Rectal  poljrpi  vary  in  size  from  that  of  a  pea  to  a  walnut,  and  tend,  as 
a  rule,  to  remain  benign  in  character.'  They  are,  however,  sometimes  the  start- 
ing-point for  adenocarcinoma. 

Some  of  the  rectal  polypi  are  fibrous  in  structure  and  represent  probably  a 
growth  from  the  rectal  submucosa. 

The  polypoid  growths  of  the  rectum  cause  bleeding  and  sometimes  tenes- 
mus. They  are  diagnosed  without  difficulty  and  are  best  treated  by  surgical 
removal.  The  rare  condition  of  polyposis  is  a  grave  disease,  the  treatment  of 
which  must  be  determined  by  the  exigencies  of  the  case. 

PROLAPSB  OP  THE  RECTUM 

Prolapse  of  the  rectum  is  a  disease  that  occurs  most  frequently  in  child- 
hood, but  is  sometimes  seen  in  the  adult.  True  prolapse  of  the  rectum  must  be 
distinguished  from  prolapse  of  the  mucous  membrane,  which  is  a  common  accom- 
paniment of  hemorrhoids.  In  the  latter  case,  the  mucous  membrane  slips  away 
from  its  loose  attachment  to  the  muscular  layer  of  the  rectal  wall  and  protrudes 
from  the  anal  orifice.  The  extent  of  prolapse  of  this  kind  is  necessarily  limited, 
seldom  more  than  1  inch  of  the  rectal  mucosa  coming  down.  This  form  of  pro- 
lapse has  been  termed  "incomplete  prolapse"  and  "prolapsus  ani."  It  may 
sometimes  be  the  preliminary  stage  of  a  later  true  prolapse  of  the  rectum. 

Prolapse  of  the  rectum,  in  its  strictest  sense,  relates  to  a  turning  inside 
out  of  the  entire  rectum,  including  all  the  layers  of  the  wall.  The  descent  of 
the  rectum  is  due  to  a  loss  of  the  somewhat  loose  connective-tissue  attachment 
which  it  has  to  the  hollow  of  the  sacrum.  In  children,  the  curve  of  the  sacrum 
being  flatter  than  in  the  adult  and  the  sacral  attachment  being  more  delicate, 
prolapse  after  prolonged  straining  or  depleting  diseases  is  comparatively  com- 
mon. In  the  adult,  on  the  other  hand,  the  more  pronounced  curve  of  the 
pelvic  outlet  and  the  greater  development  of  the  protecting  levator  ani  muscles 
makes  the  disease  uncommon.  In  gynecologic  practice  the  condition  may  be 
seen  at  any  age,  but  it  is  said  to  be  more  common  in  elderly  women  in  whom 
there  is  much  perineal  and  sphincteric  relaxation.  Most  of  the  cases  we  have 
seen  have  been  in  comparatively  yo^ung  women. 
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The  characteristic  appearance  of  prolapse  of  the  rectum  is  that  of  a  rosette 
which  extrudes  with  the  act  of  defecation.  The  size  of  the  extruded  mass  is, 
as  a  ruljB,  surprisingly  large.  It  is  usually  not  painful  at  first,  but,  as  the  pro- 
lapse recurs  more  and  more  frequently  and  dr3dng  and  ulceration  of  the  mucous 
membrane  takes  place,  the  condition  may  become  very  distressing.  In  the 
more  advanced  cases  there  is  frequently  a  hernia  of  Douglas'  pouch,  contain- 
ing intestines  situated  in  the  anterior  part  of  the  prolapsed  mass.  This,  as  Mos- 
chowitz  has  pointed  out,  represents  the  type  of  "sliding  hernia." 

The  treatment  should  always  at  first  be  palliative  and  supportive.  Opera- 
tion is  rarely  necessary  in  children,  a  cure  being  usually  possible  by  so  strapping 
the  buttocks  as  to  prevent  extrusion  and  at  the  same  time  allow  for  defeca- 
tion. In  the  adult  the  same  procedure  cstn  be  carried  out  unless  there  is  great 
relaxation  of  the  parts  surrounding  the  anus. 

Some  advocate  the  use  of  a  vulcanite  plug  held  in  place  by  a  T-bandage  and 
pad,  and  claim  by  this  method  that  in  time  the  natural  tonicity  of  the  support- 
ing structures  asserts  itself  sufficiently  to  maintain  the  rectum  in  position. 
Cold  and  mildly  astringent  enemas  may  be  tried  at  first. 

If  the  case  is  intractable,  one  must  resort  to  surgical  methods,  which  oonsist 
either  of  linear  cauterization  or  of  various  cutting  operations.  Linear  cautetiiar 
tion,  performed  under  anesthesia,  is  done  by  drawing  several  times  a  Uunt- 
pointed  Paquclin  cautery  at  dull  red  heat  along  the  mucous  membrane  in  the 
longitudinal  axis.  The  cautery  should  sere  only  the  mucous  membrane  and  not 
be  allowed  to  bum  deeply  into  the  muscular  tissue.  Five  or  six  lines  should  be 
made.  This  procedure  sets  up  an  inflammatory  reaction,  which  after  healing 
serves  to  prevent  the  descensus  of  the  bowel.  This  method  can  also  be  used  for 
prolapse  of  the  rectal  mucous  membrane. 

The  surgical  operations  best  adapted  to  the  cure  of  prolapse  are  described 
in  detail  in  the  sc(;tion  on  Operative  Technic.  They  consist  of  amputation  of 
the  prolapsed  rectum,  fixation  of  the  rectum  te  the  sacrum,  and  intra-abdominal 
suspension. 

HEMORRHOIDS 

Hemorrhoids  constitute  a  varicose  condition  of  the  hemorrhoidal  veins. 
They  have  been  classified  as  to  form,  location,  and  consistency  in  numerous 
different  ways,  but  the  description  by  Pennington  is  especially  practical.  He 
calls  attention  to  the  fact  that  hemorrhoids  are  fomicd  on  the  inner  side  of  the 
two  cones  that  coalesce  in  embryonal  life  to  form  the  anal  canal.  The  upper 
cone  represents  the  end  of  the  hindgut  (rectum),  and  is  lined  with  intestinal 
mucous  membrane  and  nourished  by  the  superior  hemorrhoidal  vessels.  The 
lower  cone  is  the  proctodeum  and  corresixmds  to  the  anal  dimple  (Fig.  166). 
It  is  lined  with  squamous  epithelium  and  is  supplied  by  the  inferior  hemorrhoidal 
vessels.  In  embryonal  life  the  apic(»s  of  these  two  cones  unite  at  the  pectinate 
line,  failure  of  \mion  Ixnng  the  cause  of  imperforate  anus.     Pennington  dis- 
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ting:iiishei?  hemorrhoicLs  acoordinfi  to  thfMr  location  in  relation  to  the  point  of 
coalescent'c  of  the  two  cones.  Internal  hemorrhoids  represent  a  dilatation  of 
the  superior  hemorrhoidal  veins  in  the  u[)p(T  eone,  while  external  hemor- 
rhoids result  from  distention  of  the  inferior  liemorrhoidal  veins  of  the  lower 
cone,  InternoH^xternal  hemorrhoids  are  located  partly  wnthin  both  cones,  and 
are  the  result  of  a  vari(*ose  condition  of  both  superior  and  inferior  sets  of  veins. 
Internal  hemorrhoids  always  contain  fluid  blofMl,  the  interno-extemal  type 
eontain  lM>th  fluid  and  elotted  hl*KKl,  w^liile  the  externul  heniorrhtnd  either  con- 
tains a  clot  (thrombotic  pile)  or  is  a  mere  tab  of  i^kin  which  represi^nts  the  rem- 
nant of  an  old  hemorrhoid. 


External 


Fro.  166. — Hemorrhoiim. 
The  three  type^s  of  hemorrhoids  are  shown — interna],  external,  aod  int'Prno-external.     (After 

Pcnning^toii.) 


The  causes  of  piles  are  extraordinarily  numerous.  Some  individuals  in- 
herit a  predisposition  to  piles  in  a  congenital  deficiency  in  the  supporting  jiow^er 
of  their  tissues.  Very  important  are  those  (conditions  which  cause  sta^^is  or  ol>- 
struction  of  the  p<irtal  system,  in  which  a  long  column  of  blood  is  unsopported 
by  valves.  The  pregnant  uterus  and  tumors  that  exert  pressure  on  the  mesen- 
teric vessels  or  some  part  of  the  portal  sj^stem  are  examples.  Abdominal  pressure 
exerts  an  obstructing  influence  on  i]w  portal  circulation,  and,  therefore,  the 
labors  of  childbirth  constitute  a  frt^f|uerit  cau.se  of  laMnorrhoids  which,  how- 
ever, may  exist  only  temporarily,  ('hronif-  diseases  of  the  heart,  lungs,  and 
liver  are  frequently  associated  with  hemorrhoids.     Chronic  constipation  and 
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enteroptosis  are  other  factors.    Retroversion  of  the  uterus  and  presBUze  on  the 
rectum  by  pelvic  tumors  are  usually  mentioned  in  the  etiology,  but  proboUy 

do  not  play  a  very  important  rdle. 

A  very  frequent  cause  of  hemorrhoids,  not  alwa3r8  sufficiently  appreciated^. 
is  the  lacerated  or  relaxed  perineum.  Here  the  support  of  the  levator  ani 
muscles,  which  is  of  importance  to  the  proper  circulation  of  the  anal  r^^on,  is 
lost  or  made  incomplete  by  the  separation  and  retraction  of  the  two  muades. 
The  importance  of  the  relaxed  perineum  in  the  causation  of  hemorrhoids  is  evi- 
denced by  the  regularity  with  which  hemorrhoidal  symptoms  are  relieved 
following  perineoplastic  operations. 

External  hemorrhoids  become  inflamed  easily,  in  iiehich  case  they  are  swollen 
and  edematous  and  are  very  painful.  Itching  is  sometimes  a  distressing  synqK 
tom.  In  individuals  with  little  resistance  the  inflammation  may  be  eztenave 
and  even,  involve  the  veins  of  the  leg.  Skin-tabs  do  not  ordinarily  givie  much 
discomfort,  but  they  are  liable  to  recurrences  of  thrombosis  or  iTifliLnnf»>f^ti^)^ 
Internal  hemorrhoids  are  liable  to  fissure  and  especially  to  bleeding.  The 
bleeding  may  be  only  slight  in  amount  and  give  little  trouble,  or  it  may  be 
serious  enough  to  cause  grave  anemia  or  even  fatal  hemorrhages. 

The  diagnosis  of  external  hemorrhoids  is  a  simple  matter.  For  intenial 
hemorrhoids  a  distal  examination  should  always  be  made,  to  rule  out  the 
possibility  of  stricture,  cancer,  or  ulceration  of  the  rectum.  Internal  hemor- 
rhoids cannot  easily  be  felt  by  the  examining  finger  and  should  be  subjected  to 
inspection.  This  can  best  be  done  by  placing  the  patient  in  the  Sims  position. 
With  the  right  forefinger  hooked  into  the  perineum,  and  pressing  strongly  on  the 
rectal  wall  toward  the  anus,  the  entire  anal  canal  is  easily  rolled  out  and  com- 
pletely exposed  to  view.  The  maneuver  is  more  successful  if  the  patient  at  the 
same  time  exerts  abdominal  pressure  as  in  the  act  of  defecation. 

The  treatment  of  hemorrhoids  comprises  palliative  and  operative  measures. 
Palliative  treatment  does  not  effect  a  cure,  but  serves  to  alleviate  distressing 
s>Tiiptoms  during  an  "attack." 

A  restricted  diet  and  the  use  of  cathartics  that  produce  soft  unirritating 
stools  are  of  first  importance.  Local  applications  in  the  form  of  ointments 
(Ung.  gallse  et  opii,  hamamelis,  etc.)  are  useful  if  the  ointment  is  applied  so  that 
it  comes  in  contact  with  the  mucous  surface  inside  the  sphincter.  Hamamelis 
suppositories  are  excellent  for  the  average  case.  Inflamed  piles  are  best  treated 
by  rest  and  hot  fomentations,  frequently  changed  and  held  snugly  against  the 
anus  by  a  T-bandage.  Morphin  suppositories  may  be  necessary  for  the  pain 
in  severe  cases.  Strangulated  piles  must  be  reduced,  if  necessary  under  an  anes- 
thetic. 

In  considering  radical  treatment  for  hemorrhoids  it  must  be  remembered 
that  operations  for  this  disease  are  not  without  their  drawbacks.  Dangerous 
hemorrhage,  sepsis,  even  fatal  embolism  have  been  known  to  occur.  If  the 
operation  is  done  coincidently  with  an  abdominal  section  the  convalescence 
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may  be  greatly  complicated  by  the  inability  to  use  the  rectum  for  enemata  if 
there  is  stasis  of  the  bowels. 

The  mere  existence  of  hemorrhoids  does  not  indicate  an  operation.  Con- 
tinued symptoms  do.  In  the  case  of  hemorrhoids  dependent  on  perineal  relaxa- 
tion the  plastic  operation  usually  cures  the  hemorrhoids. 

The  methods  of  operating  on  hemorrhoids  are  numerous,  and  may  be  divided 
in  two  classes:  (1)  Those  that  depend  for  their  efficacy  on  the  creation  of  a 
slough  and  healing  by  granulation,  and  (2)  those  that  depend  on  clean  removal. 
In  the  first  class  are  included  such  procedures  as  crushing,  application  of  strong 
nitric  acid,  injections  of  carbolic  acid,  and  the  classical  clamp  and  cautery. 
Operations  of  the  second  class  include  dissection,  ligature,  and  the  annular 
excision  conrmionly  known  as  Whitehead's  operation. 

Operations  of  the  first  class  are  rarely  used  now,  as  they  have  little  to  recom- 
mend them.  They  are  apt  to  be  followed  by  bleeding,  swelling,  and  fissures. 
Operations  of  the  second  class  are  described  in  the  section  on  Operative  Technic 
(see  page  819),  and  are  the  procedures  of  choice. 


Defects  op  Development 

Embryologic  Development  of  the  Genittd  Organs. — A  knowledge  of  the  main 
processes  that  take  place  in  the  fetal  development  of  the  pelvic  organs  is  neooh 
sary  for  an  understanding  of  certain  malformations  and  tmnor  growths. 

At  about  the  end  of  the  fourth  week  of  embryonal  life  in  the  human  the 
Wolffian  bodies  are  formed  along  the  sides  in  the  lower  tlurd  of  the  body,  reach- 
ing upward  as  far  as  the  point  where  later  the  diaphragm  develops  and  extend- 
ing downward  in  the  form  of  a  duct  (Wolffian  duct)  to  the  cloaca. 

In  the  fifth  to  the  sixth  week  of  embryonal  life  there  appear,  just  inside  of 
the  Wolffian  bodies,  the  elements  of  the  genital  glands,  covered  with  a  special 
epithelial  layer,  the  so-called  ^'germinal  epithelium/'  which  contains  here  and 
there  cells  rich  in  protoplasm,  the  primary  eggs. 

Coincidently  with  the' development  of  the  genital  glands  there  are  seen, 
situated  externally  to  the  Wolffian  bodies,  two  ducts  which  extend  to  the  uro- 
genital sinus  (Fig.  167).  These  are  the  Mlillerian  ducts.  From  the  primary 
genital  glands  are  developed  the  ovaries  in  woman,  while  from  the  Mfillerian 
ducts  is  developed  the  entire  genital  tract  to  the  vaginal  introitus. 

The  Miillerian  ducts  are  at  first  solid,  and  extend  to  the  urogenital  anus  as 
separate,  unfused  structures.  Malformations  of  the  genital  tract  always  imply 
some  disturbance  in  the  proper  development  of  these  two  ducts,  and  involve 
cither  an  atresia  of  one  or  both  ducts  or  a  lack  of  fusion.  If  the  development 
of  Mliller's  ducts  proceeds  normally  they  run  close  together  in  their  lower  half, 
eventually  becoming  merged  into  one  structure.  The  upper  parts  of  this 
structure  (the  future  uterus)  first  acquire  lumens  lined  with  a  single  layer  of 
cylinder  epithelium,  while  the  lower  section  of  tlie  fused  portion  (the  future 
vagina)  remains  solid  for  a  somewhat  longer  period,  being  composed  of  large 
cells  rich  in  protoplasm.  Gradually,  however,  this  lower  part  also  acquires  a 
lumen  and  becomes  the  vagina.  The  fusion  of  the  lower  half  of  Miiller's  ducts 
is  completed  in  the  ninth  fetal  week.  At  this  period  the  vagina  is  merged  into  a 
single  structure,  but  is  still  solid.  The  uterus,  on  the  other  hand,  is  separated 
into  two  hoUaw  compartments,  this  double  construction  remaining  until  the 
fourth  or  fifth  month,  when  the  uterus  and  vagina  acquire  a  single  communi- 
cating lumen,  which  shows  no  signs  of  the  former  double  formation,  except  a 
slight  depression  at  the  fundus  where  the  partition  ended.  It  is  important  to 
keep  clearly  in  mind  this  particular  part,  of  the  embryology  of  the  genital  tract 
in  order  to  comprehend  the  various  types  of  maldevelopment  of  the  uterus. 

At  about  the  beginning  of  the  fifth  month  the  uterus  becomes  differentiated 
from  the  vagina  by  the  formation  of  the  vaginal  portion  (cervix).    At  the  end 
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of  the  fifth  month  the  fundus  of  the  uterus  rounds  out,  so  that  all  appearance  of 
the  former  double  character  of  the  uterine  body  disappears.  The  wall  of  the 
uterus  acquires  muscle-fibers  at  about  the  fifth  month,  at  which  time  also  the 
h>Tncn  appears  as  a  special  differentiation  of  the  lower  vaginal  segment.  At 
birth  the  uterine  body  is  small,  thin  walled,  and  insignificant  in  comparison 
with  the  cervix. 


31  wA 
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Fig.  167. — Diagram  Showing  the  Relationship  of  the  Mullekian  and  Wolffian  Ducts  and 
■THEIR  Openings  into  the  Urogenital  Sinus. 


Even  in  the  earliest  periods  can  be  noted  a  difference  in  the  character  of  the 
epithelium  in  different  segments  of  the  Miillerian  ducts.  The  upper  portions 
from  which  the  tubes  and  uterus  are  formed  first  become  hollow,  and  are  fined 
with  a  simple  cyfinder  epithelium,  while  the  vaginal  part,  as  was  stated  above, 
remains  until  a  later  period  a  solid  structure,  filled  with  large  cuboidal  epithelial 
cells.  The  layer  of  epithelium  which  lines  the  upper  parts  does  not  become 
ciliated  until  extra-uterine  life. 

The  mucous  membrane  of  the  uterine  body  is  in  the  embryo  very  little 
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differentiated  from  that  of  the  cervix,  while  the  branching  fokb,  which 
terize  the  cervix  in  the  adult  (arbor  yitte),  are,  in  the  embryo  and  ofaild, 
tinued  to  the  fundus  of  the  uterus  (Fig.  168).  The  establishment  of 
glands  in  the  mucosa  of  the  uterus  is  a  late  development,  there  being  no  definite 
period  for  their  appearance.  It  is  said  that  in  some  instances  tlieie  b  a  fidl 
equipment  of  glands  at  birth,  while  in  others  they  do  not  appear  until  the  ehild 
is  ten  or  twelve  years  old.    The  glands  of  the  cervix  develop  fitst. 


3  4 

Fio.  168. — Development  op  the  Uterus. 
1.  Uterus  of  newborn  child.  The  cervix  shows  much  greater  development  Uum  the  body.  The 
folds  of  the  arl)or  v\Ub  reach  from  the  cerx-ix  to  the  top  of  the  uterine  canal.  2.  Uterus  of  a  seven- 
y(?ar-old  child.  The  body  is  equal  in  development  to  that  of  the  cervix.  The  folds  of  ^e  arbor  vit» 
reach  just  l)cyond  the  internal  os.  3.  Uterus  of  a  mature  \nrfpn.  The  development  of  the  body 
excels  that  of  the  cervix.  The  folds  of  the  arbor  vit®  reach  only  to  the  internal  os.  4.  Uterus  of  a 
woman  who  has  borne  children.  The  body  shows  a  still  greater  development.  The  folds  oi  the 
arl)or  vitw  occupy  only  about  two-thirds  of  the  cervical  canal.  The  external  os  of  the  cervix  is  dilated. 
(After  Kiistuer.) 


As  the  Mtillerian  ducts  develop  in  the  female  there  is  a  corresponding  retro- 
gression of  the  Wolffian  ducts,  remnants  of  which  may  later  play  a  part  in  the 
formation  of  certain  pelvic  tumors. 

Retrogression  of  the  Wolffian  body  and  ducts  begins  at  the  seventh  or  eighth 
week  and  is  complet<^d  about  the  fifteenth  to  the  sixteenth  week  of  fetal  life. 
Rests  of  these  structures  persist  in  the  broad  ligament  under  the  name  of  the 
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*'parovariura/'  which  appc^ars  in  the  form  of  a  comli.  with  the  hnvk  running 
parallel  with  the  ti)l~>e,  anil  the  tei*th  extemlini^^  in  a  somewhat  radiating  direc- 
tion towar(i  the  ovary.  The  parovarium  is  rhvided  into  two  parts,  the  outer 
(or,  more  exactly,  the  upper)  part,  near  the  tubal  extremity,  being  termed  the 
epodphoron.  and  tiie  inner  (or  lower)  part,  near  the  round  ligament,  the  paro- 
ophoron»  The  thread-like  st rands  of  the  parovarium  are,  in  reality,  minute 
canals  lined  wdth  a  low  cuboidal  epithelium  antl  surrounded  with  a  firm  con- 
nective tissue  (Schuler).  In  th<'  ]mro6phoron  portion  are  sometimes  found 
rudimentar>'  glomeniLi.  The  small  petlunculatett  hydatid  cy.st.s  of  Morgagni, 
often  seen  danghng  from  the  vilgv  of  the  broad  ligament  near  the  fimbriae,  are 
regarded  as  remnanta  of  this  Wolffian  Ijody, 

The  back  of  the  comt>-like  figure,  by  which  we  have  descrilied  the  paro- 
varium, represents  the  remain.^  of  the  Wolffian  duct.  This  duet  may  persist 
iu  a  part  or  the  whole  of  its  eoursc.  Thus,  there  is  sometime8  a  communicating 
tubule  between  the  epoophoron  and  the  edge  of  the  broad  ligament  in  the 
fimbrisB.  That  part  below  the  parovarium  is  sometimes?  also  found  to  pt^rsist, 
and  to  it  has  been  given  the  name  "Gartner's  duct."  As  a  rule,  only  t^hort 
segments  of  this  duct  jiersist,  but  in  a  few  instances  it  has  been  traced  from  the 
parovarium  to  the  uterus,  through  the  uterine  musculature  to  the  vaginal  por- 
tion^ and  through  the  vaginal  wall  to  an  opening  at  the  h>Tnen.  The  coiu-sc  in 
the  vagina  is  along  the  lateral  or  dorsal  part  of  the  wall. 

The  persisting  rests  of  Gartner's  duct  may  be  the  seat  of  retention  cysts 
or  of  epithelial  new  growths. 

Ovaries* — To  the  median  side  of  Miiller  s  ducts  and  the  Wolffian  body  appear 
at  about  the  sixth  week  the  rudiments  of  the  genital  glands,  which  in  the  male 
develop  into  testicles  and  in  the  female  into  ovaries.  These  structures  are  at 
first  alike  in  l>oth  sexes,  and  consist  of  a  connective-tissue  ridge  covered  with 
cyhnder  epithelhim.  Ditlerentiatiun  into  the  male  or  female  organ  takes 
place  in  the  next  three  months.  The  development  of  the  ovary  is  characterized 
by  a  rich  proliferation  of  cells  from  the  epithelial  covering  (germinal  epithelium), 
together  with  im  ingrowth  of  connective-tissue  cells  and  blood-vessels  from  the 
neighboring  Wolffian  bcxiy.  The  epithehal  cells  which  f>ermeate  the  structure 
become  cut  off  and  confined  in  balls  or  compartments  (Eifacher  of  Nagel,  Eibai* 
len  of  Waldeyer),  and  form  the  basis  for  the  primordial  follicles. 

The  follicles  first  formed  njtreat  toward  the  center  of  the  organ,  while  new 
follicles  are  formed  from  the  surrounding  germinal  epithelium  which  has  a 
tendency  to  dip  inward  into  the  stroma  (Fig,  8), 

A  remnant  of  this  process  can  l>e  seen  in  the  newborn  in  the  form  of  in- 
growths of  germinal  epithelium  into  the  stroma.  This  tendency  of  the  epi- 
thelium surrounding  the  ovary  to  inversion  often  persists,  and  the  cutting  off 
in  the  stroma  of  such  cell-jnclusions  undoubtedly  is  the  basis  of  many  ovarian 
new-growth  tumors. 

The  ova,  or  germ-cells,  are  distinguished  from  the  other  cells  by  their  greater 
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size.  They  are  found  included  in  the  cell  masses  above  deseribed  and 
through  the  investing  layer  of  germinal  epithelium.  After  birth  there  is  no 
further  generation  of  new  follicles.  During  the  first  year  many  of  the  primoidial 
follicles  already  created  disappear. 

Descent  of  the  Ovaries. — ^At  about  the  third  month  of  emfarytnud  lifie  the 
descent  of  the  ovaries  takes  place.  The  gubemacuhmi  of  Huntar,  whkA  at 
first  represents  an  abdominal  fold,  later  becoming  endowed  with  conneothre 
tissue  and  muscle-fibers,  connects  the  Wolffian  body  with  the  ingitiTn^l  canal  at 


6«SC*rtt6efe 


I 

Fig.  169. — Diagram  Showing  Descent  of  Ovaries  and  Fusion  op  Mulleb*8  Ductb  into  Uterus 

AND  Vagina. 
The  way  in  which  the  gubernaculum  of  Hunter  becomes  the  round  and  ovarian  ligaments  is  shown. 

an  early  period.  At  tlie  time  when  the  Wolffian  body  is  in  the  process  of  retro- 
gression this  ligament  fails  to  keep  pace  with  the  growth  of  the  rest  of  the  body, 
and  exerts  such  traction  on  the  genital  gland  that  it  is  drawn  downward  into 
the  pelvis.  The  gubernaculum  of  each  side  fuses  in  its  upper  third  with  the 
Mtiller's  cluct«  at  their  point  of  union  (fundus  of  the  uterus),  so  that  finally  it  is 
divided  into  two  unequal  portions,  one  that  extends  from  the  fundus  to  the 
inguinal  canal,  the  round  ligament,  and  one  that  runs  from  the  fundus  to  the 
ovary,  the  suspensory  ligament  of  the  ovary. 
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Before  full  sexual  development  the  ovaries  remain  relatively  high,  their 
complete  descent  into  the  depth  of  the  pelvis  being  consummated  after  maturity, 
due  possibly  to  the  gradual  increase  in  weight  of  the  organ.  (Adapted  from 
Otto  Ktistner,  in  Kiistner's  Lehrbuch.) 

The  Woffian  and  Miiller's  ducts  primarily  open  below  into  the  lower  part 
of  the  allantois,  which  at  this  time  represents  an  anterior  extrusion  of  the  end- 
gut  from  the  body  cavity.  Later  the  walls  of  the  abdomen  join  in  the  mid-line 
up  to  the  umbilicus,  and  the  portion  of  the  allantois  between  the  umbilicus  and 
the  openings  of  the  Wolffian  and  Mliller's  ducts  becomes  the  bladder  and  urethra. 
Below  this  level  the  descending  part  of  the  canal  is  termed  the  "urogenital  sinus," 
while  the  ascending  part  is  the  rectum.  The  part  into  which  these  two  canals 
empty  in  common  is  called  the  "cloaca." 

CONGENITAL  DEFECTS  OF  THE  UTERUS 

Defects  of  the  uterus  occur  chiefly  as  a  result  either  of  complete  or  partial 
failure  of  union  of  the  two  Miillerian  ducts.  An  entire  absence  of  uterine  tissue 
does  not  occur,  for  even  in  the  cases  of  congenital  absence  of  the  vagina  there  is 
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Flo.  170. — Uterus  Duplex  Bicornis  cum  Vagina  Duplici.     Double  Bicornuate  Uterus  with 

Double  Vagina. 
Normal  in  the  opossum. 

always  a  rudimentary  development  of  the  uterus,  which  sometimes  exists  only 
as  a  small  retroperitoneal  solid  strand  of  tissue  scarcely  appreciable  by  rectal 
examination. 

Failure  of  union  of  the  Miillerian  ducts  may  result  in  the  following  abnormal 
formations: 

(1)  Uterus  didelphys,  or  uterus  duplex  separatus.  This  signifies  a  com- 
plete separation  of  the  two  halves  of  the  uterus  with  double  vagina.    This  form 


4^ 


is  rarely  s  living  human  individuals,  being  usually  asBodatqid  with  otl 

iDalformation»  ^J  the  pelvia  that  are  incompatible  with  life. 


Fio.  nL^UxEHua  DupLBX  Bicornib.     Double  Utbbub. 
Nomial  iu  the  sq-uirrel,  hare,  and  boflver. 

(2)  Uterus  duplex  bicomls  mm  vagina  dupliei.  In  this  case  there  is  a  sepiira- 
tion  of  the  two  bodieSi  but  the  two  cervices  are  fused.  The  vagina  is  double 
(Fig.  170). 


FlQ.  172. — UTBHCS  BlCORlCIS   UnICOLLISh       BirORNtlATB  UTEttlTft, 

Nonnal  in  the  hyena,  dog,  goat,  and  tiheep. 


(3)  Uterus  duplex  bicorniR,     Here  the  formatioa  is  like  the  preceding  ex- 
cept that  there  is  a  single  vagina. 

(4)  Uterus  bicornis  unieolhs.    In  this  type  the  body  of  the  uteni  , 
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but  the  cervix  is  fused  into  one.    The  two  bodies  may,  however,  not  be  widely 
separated,  but  lie  closely  together  so  that  the  fundus  has  a  saddle  shape. 

(5)  Uterus  septus  duplex.  The  external  form  of  the  uterus  is  entirely 
normal,  but  the  entire  canal  is  divided  by  a  septum  reaching  from  the  fundus  to 
the  external  os. 

(6)  Uterus  subseptus  uniforis.  The  external  contour  is  normal,  but  there 
exists  a  partial  septum  extending  from  the  fundus. 


Fig.  173. — Utebus  Subseptus  Uniporis.     Partial  Septum  of  the  Uterine  Cavity. 
Normal  in  the  horse  and  the  ass. 


Fig.  174. — Uterus  Bifobis.  Fig.  175. — Uterus  Unicornis. 

The  uterine  cavity  is  single,  the  cervical  canal       The  adnexa  of  one  side  are  wanting.      Normal 
is  double.     Normal  in  the  ant-eater.  in  birds. 

(7)  Uterus  biforis.  The  canal  of  the  body  is  normal,  but  a  septum  divides 
the  cervix  completely  so  that  there  is  a  double  orifice  (Fig.  174). 

(8)  Uterus  unicornis.  In  this  form  there  is  complete  absence  of  one-half  of 
the  uterus  (Fig.  175). 

The  foregoing  are  the  essential  malformations,  but  they  may  assume  various 
forms  as  a  result  of  unequal  development  in  the  two  sides.  If  both  halves  of  a 
double  uterus  develop  equally,  both  may  functionate  perfectly — i.  e.,  menstruate 
and  conceive.  Usually  in  double  uterus  one-half  is  better  developed  than  the 
other,  and  if  repeated  pregnancies  take  place  they  occur  in  the  same  half.    One- 
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half  may  be  diseased  with  cancer  or  bacterial  infection,  while  the  othor 
entirely  unaffected.  The  opening  of  one-half  of  a  double  uterus  may 
closed,  with  resulting  hematometra.  When  one  horn  of  a  double  uteras  is  in- 
completely developed  there  may  be  a  congenital  atresia  of  ita  eaiialt  and  Hhi 
may  also  eventuate  in  a  h^natometra.  The  symptoms  of  these  two 
are  the  same  as  those  described  under  the  subject  of  Gynatreria.  Pkegbancy 
occur  in  a  rudimentary  horn.  If  there  is  a  communication  between  the  rudi- 
mentary horn  and  the  main  uterine  canal  an  abortion  may  take  place  thtoug|i 
the  opening.  Sometimes,  however,  a  rudimentary  horn  which  has  no' com- 
munication with  the  uterine  canal  may  become  impregnated  1^  a  wandering 
fertilized  ovum  from  the  opposite  side.  The  clinical  picture  is  then  one  of  tubal 
pregnancy. 

Double  formation  of  the  uterus,  as  a  rule,  has  no  special  clinical  ognificanee 
unless  there  is  atresia  and  hematometra.  The  dif^nosis  is  usually  difficult  to 
make.  If  sepsis  is  not  present,  and  one-half  of  the  uterus  is  normal,  the  atretic 
half  may  be  amputated. 

Where  pregnancy  takes  place  in  a  rudimentary  horn  the  treatment  ia  the 
same  as  that  of  extra-uterine  pregnancy,  with  amputation  of  the  rudimentaiy 
horn  if  the  other  uterine  body  and  adnexa  are  normal. 

DEVELOPMSNTAL  DEFECTS  OF  THE  VAGINA 

Most  cases  of  defective  vagina  that  produce  83rmptoms  are  the  lesult  of 
inflammatory  processes  acquired  after  birth,  as  described  in  detail  under  the 

heading  of  Gynatresia  (q,  v.). 

The  developmental  defects  have  chiefly  to  do  with  entire  absence  of  the 
vagina  or  to  septum  formation,  or  to  the  union  of  two  abnormally  narrow  MQl- 
lerian  ducts. 

In  most  cases  of  congenitally  absent  or  defective  vagina,  except  where 
there  is  septum  formation,  the  uterus  is  functionless,  so  that  no  symptoms  of 
retained  secretions  ensue  at  puberty,  as  in  the  case  of  acquired  gynatresia. 
It  often  happens,  however,  that  individuals,  even  with  complete  absence  of 
the  vagina  and  with  rudimentary^  internal  genital  organs,  may  be  othermse 
fully  developed  both  as  to  external  genitals  and  the  secondary  bodily  sexual 
characteristics.  These  women  may  have  normal  sexual  instincts,  and  are 
often  so  attractive  as  to  be  sought  in  marriage.  In  such  cases  it  sometimes  be- 
comes necessary  to  create  an  artificial  vaginal  pouch  for  the  purpose  of  co- 
habitation. 

In  performing  this  operation  it  is  first  necessary  to  separate  the  bladder  from 
the  rectum,  which  are  united  along  the  area  normally  occupied  by  the  vagina. 
A  space  is  made  by  blunt  dissection  corresponding  to  the  size  of  the  normal 
vagina.  The  next  step  is  to  line  this  newly  made  pouch  with  an  epithelial  sur- 
face, as  otherwise  the  raw  surfaces  cannot  be  kept  from  readhering.    This  may 
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be  accomplished  by  turning  in  flaps  from  the  labia  nxinora  and  from  the  skin  of 
the  buttocks.  A  better,  though  more  dangerous  operation,  is  to  bring  down 
through  an  opening  into  the  peritoneal  cavity  a  resected  loop  of  the  intestine,  to 
which  is  attached  its  corresponding  section  of  mesentery.  The  pouch  can  thus 
be  lined  with  a  true  mucous  membrane,  which  is  kept  alive  by  its  mesenteric 
circulation.  An  abdominal  operation  is  necessary  for  the  resection  of  the  bowel 
and  the  union  of  the  bowel-ends.  The  details  of  both  methods  of  operation 
are  described  in  Part  III. 

A  third  method  is  also  described  by  which  an  artificial  vagina  is  formed 
from  a  section  of  the  rectum. 


DEVELOPMENTAL  DEFECTS  OF  OVARIES  AND  TUBES 

Absence  of  both  ovaries  occurs  only  in  non-viable  fetuses  in  which  there 
is  complete  absence  of  genital  elements.  The  failure  of  one  ovary  is  seen  in 
uterus  unicornis  or  where  one  horn  is  extremely  rudimentary. 

On  the  other  hand,  an  accessory  ovar>'  is  sometimes,  though  rarely,  seen. 
Whether  the  third  ovary  represents  an  independent  separate  growth  from  the 
start,  or  whether  it  was  accidentally  cut  off  from  the  normal  ovary  during 
early  embryonal  life,  is  a  matter  of  doubt. 

Absence  of  the  tubes,  like  absence  of  the  ovaries,  occurs  only  on  one  side  in 
the  case  of  uterus  unicornis. 

Imperfect  or  hypoplastic  development  is  discussed  under  the  subject  of 
Infantilism. 


DEFECTS  OF  THE  URETHRA  AND  BLADDER 

Hypospadias  in  the  female  differs  essentially  from  that  seen  in  the  male. 
In  the  latter  it  relates  to  an  opening  of  tlie  urethra  on  the  under  side  of  the 
penis,  at  any  point  from  the  glans  to  the  colliculus  seminalis.  This  part  is 
wanting  in  the  female,  in  whom  the  urethra  corresponds  to  that  portion  of  the 
male  canal  which  extends  from  the  colliculus  to  the  bladder. 

Female  hypospadias  may  represent  various  grades  of  deficiency,  from  mod- 
erate defects  of  development  to  complete  absence  of  the  urethral  canal. 

When  the  urethra  is  entirely  wanting  there  is  a  funnel-shaped  opening  into 
the  bladder,  so  that  there  appears  to  be  a  communication  between  the  bladder 
and  vagina.  It  should  be  remembered,  however,  that  in  embryonal  life  the 
urinary  system  at  no  time  communicates  with  the  Miillerian  ducts,  so  that  in 
complete  hypospadias  the  urethral  opening  is  really  into  the  vestibule.  When 
the  defect  of  the  urethra  is  complete,  there  is  also  an  absence  of  the  sphincter 
vesicae  with  full  incontinence  of  urine.  When  the  urethra  is  incompletely 
developed  the  incontinence  may  be  only  partial. 

The  treatment  of  hypospadias  is  operative,  and  is  directed  to  the  control  of 
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the  urine.  If  the  hypcspacilas  k  eomplet**  the  suct^ess  of  the  operation  is  aiwiiy* 
in  doubt.  If,  however,  the  defect  is  partial  and  the  vesieal  sphincter  inusrle  in 
preseBt,  a  skilfully  fierforined  plastic  ofieration  hIiouM  eare  the  patient,  Thp 
operative  technic  must  be  determined  somewhat  by  the  exigeartes?  of  the  ciw*t 
but  may  be  carried  out  on  the  general  principles  recommended  for  lucontltienc* 
(see  page  614). 


Fig.  176. — Epispadias. 


Exstrophy  and  epispadias  are  comparatively  rare  conditions  in  the  female. 
Both  these  malformations  are  different  grades  of  the  same  embryonic  defect. 

In  the  early  stages  of  development  the  cloacal  membrane  reaches  to  the 
primitive  belly-stalk  or  forerunner  of  the  umbilical  cord.  As  the  embr>'o  grovf^ 
the  upper  portion  of  this  membrane  disappears  as  the  sides  of  the  abdominal 
wall  and  pelvis  join,  while  the  lower  part  corresponds  to  the  opening  of  the  Lm> 
genital  sinus  and  the  rectum. 
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Under  abnormal  conditions  the  cloacal  membrane  may  partially  or  entirely 
persist,  due  to  the  incomplete  merging  in  the  middle  line  of  the  sides  of  the 
muscular  abdominal  wall  or  of  the  pelvis.    The  thin  epithelial  cloacal  membrane 
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Fig.  177. — Common  cloaca  into  which  the 
gut  and  the  allantois  empty.  The  cloacal  mem- 
brane reaches  to  the  region  of  the  later  bladder 
and  urethra.  Knowledge  of  this  membrane  is 
important  in  understanding  exstrophy  of  the 
bladder  (Pankow). 


I 

FiQ.  178. — ^The  cloaca  separates  into  a  ven- 
tral and  dorsal  part.  The  Wolffian  ducts  open 
into  the  ventral  part.  Miiller's  ducts  at  this 
stage  are  not  established.  The  dotted  line  shows 
the  position  of  their  later  development.  The 
beginning  of  the  bladder  can  be  seen  as  a  dilata- 
tion in  the  duct  of  the  allantois  (Pankow). 


thus  exposed  soon  breaks  and  allows  the  urinary  contents  of  the  bladder  to 
escape  through  the  opening  of  the  belly  wall.    If  the  opening  is  extensive  the 


AWc^^oi^J 

^ 

^H 

^m 

r 

Fig.  179. — ^The  sinus  urogenitalis  is  formed.  The  ureter  is  seen  sprouting  from  the  Wolffian 
duct.  The  Muller's  ducts  have  at  this  stage  not  yet  reached  the  sinus  urogenitalis,  their  future 
position  being  shown  by  the  dotted  lines  (Pankow). 


condition  is  called  exstrophy  of  the  bladder.  The  extrusion  of  the  bladder  is  due 
to  abdominal  pressure  which  forces  the  posterior  bladder  wall  out  through  the 
abdominal  opening. 
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Fio.  180. — ^The  urogenital  sinus  has  broken  through  the  doacal  membrane.  The  inteetiiie  is 
still  closed.  The  Miillerian  ducts  have  reached  the  urogenital  sinus  to  the  median  aide  of  the 
Wolffian  ducts,  but  have  not  yet  acquired  an  open  lumen.  The  site  of  the  future  hsrmen  it 
indicated.  The  ureter  has  separated  from  the  Wolffian  duct.  The  part  between  the  ureter  and 
Miiller'B  ducts  becomes  the  lower  part  of  the  bladder  and  the  urethra.  Douglas'  pouch  is  in- 
dicate between  the  gut  and  the  urogenital  sinus.  The  shaded  portion  protruding  to  the  left  of  the 
drawing  represents  the  genital  tubercle,  the  future  clitoris  (Pankow). 


Vui.  ISl. — The  urethra  and  vagina  open  into  the  common  urogenital  sinus,  which  gradually 
>?ets  shorter  and  shorter,  eventually  l)ecoming  the  vestibule.  The  perineum  is  developed.  The 
rcetuni  has  esta))lisli(Kl  an  opening  through  the  anal  dimple.  The  lumen  of  vagina  and  uterus  has 
been  formed  (Pankow). 


If  tlio  defect  takes  place  so  that  only  the  upper  part  of  the  bladder  is  ex- 
posed the  condition  is  called  a  superior  vesical  fissure;  if  the  defect  is  in  the 
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jr  part  of  the  bladder  it  is  called  ififerior  resiml  fismre.  If  the  separation 
HeoD fined  to  the  urethra  and  the  vulva  the  etindition  is  termed  epispadias. 

Inferior  vesical  fissure  and  epispaciias  may  tjc  combined. 

In  exstrophy  and  fissure  of  the  bladder  the  urine  usually  passes  completely 
through  the  abdominal  opening?.  In  epispadias  incontinence  may  be  complet.e 
or  partial y  or  even  abs<7nt  in  mild  grades  of  the  deformity. 

Treahnent  is  directed  toward  c-ontrol  of  incontinence,  and  can  be  accom- 
plished only  by  pla^stic  surgery.  0|7erations  for  exstrophy  are  difficult,  and  must 
usually  be  re[>eated  several  times  before  success  can  be  attained.  For  moderate 
degrees  of  epispadias  ojx^rations  may  Ix*  successful,  but  patients  should  always 
be  told  that  it  may  require  several  or  even  many  operations  before  a  cure  can  be 
eflfected. 

ATRESIA  OF  THE  ANUS 

This  term  is  applied  to  a  condition  in  which  the  normal  communication 
between  the  rectum  and  the  outside  world  wiis  not  established  tluriufj;  the 
process  of  development.      In  viable  children  two  typc*s  of  atresia  are  to  Ije 
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Fig.  182.^ — Section  or  Normal  Iffr^Nr's  Pelvm. 


distingyished:  (1)  where  the  lowest  portion  of  the  rectum  is  deficient  and  the 
bowel  ends  in  a  blind  pouch,  and  {2}  where  the  embrj^onal  communication  Ixv 
tween  the  rectum  and  urogenital  sinus  persists.  In  the  Jatter  case,  in  the  full- 
term  child,  the  rectum  opens  into  the  vestibule*. 

True  atresia  of  the  rectum  is  projxTly  applied  only  to  the  first  t^^De.  This 
condition  is  discovered  soon  after  birtli  by  the  absence  of  defecation,  and  re- 
quires immediate  operative  interference.      Occasionally  the  atresia  is  due  to 
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•i:  "osprbT  III  till*  superficial  epithelium,  in  which  case  an  open- 
.:•..:♦:•   >v  uimr  wuncture.    If  there  is  more  than  a  thin  membrane 
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.,   \  v;r''  aiul  I  lie  external  anal  (lim])le  the  ojx'nition  is  a  serious 
...:  va:  '\v  :i  hijrh  eventual  mortality.     The  operation  consists 
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wi?er~ , 


I'm.  1>^1.- Vi>TiRri.\Fi  A: 


,  ,..!u>r  incision  throuuh  tlic  anal  dimple,  dissection  of  the 
.     •:'.iiuin.u:  the  rcctmn  down  tnthe  incision,  to  which  it  is 
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sutured.  In  all  cases  the  sphincter  nnisi-le  is  present,  sc>  that,  if  the  operation 
y  skilfully  performed,  complete  control  of  the  bowels  is  secured.  Many  suc- 
cessful cases  have  been  reix»rted. 

Anus  vestibularis  is  the  term  applied  to  the  second  type  of  anal  atresia^  In 
this  condition  there  is  no  openinp;  throuph  the  ana)  dimple,  but  the  former 
embryonal  optmhig  into  the  urogenital  sinus  persists  (Fig.  184).  An  the  vestilnile 
in  such  cases  is  often  deeply  placed,  the  rectal  communication  appears  to  be  in 
the  vagina,  and  for  this  reason  the  condition  is  sometinies  spoken  of  as  a  vaginal 
anus.  This  is  inccjrreet,  a.s  a  connection  [between  the  rectum  and  MiillerH 
duct  is  embiyologically  imix)ssible.  The  defect  should  always  be  termed 
*•  vestibular  anus"  (Pankow). 

If  the, opening  into  the  vestil>ule  is  vQry  small,  there  may  be  ol>struction  to 
flefecalion  anil  the  nevvliorn  child  may  require  surgical  o[K*ration.  Usually, 
Iiowever,  the  opening  is  large  enough  to  permit  the  passage  of  feces,  and  patients 
with  this  defect  often  grow  to  adult  life  without  knowledge  of  their  condition. 
8ome  even  conceive  and  lx*ar  children.  Operation  is,  however,  sometinu^ 
indicated  if  there  is  incontinence  and  uncleanhness,  esf>eciLdly  in  women  who 
contemplate  marriage.  The  operation  is  not  difficult,  and  usually  results  in 
perfect  success.  The  recta!  pouch  is  brouglit  down  to  an  opening  through  the 
anal  dimple  and  sutured  there,  iind  a  new  anas  established.  The  old  vestil>ular 
anus  is  denuded  and  closed  by  suture. 

HERMAPHRODITISM 

The  sex  of  an  individual  is  deteriiiined  onK'  by  the  nature  of  the  genital 
glands  (/.  €,,  as  to  whether  tfiey  are  ovaries  or  testes),  and  not  !iy  the  apixmrance 
of  the  external  genitals,  nor  by  the  devt*lopnient  of  the  secondarj^  sexual  char- 
acters of  the  body. 

True  henna phroditisni  implies  the  presence  in  the  same  individual  of  Iwth 
ovarian  and  testicular  tissue,  fully  developer!  and  functionating.  There  are 
numerous  instances  of  true  hermiiphrr>ditism  in  some  of  the  lower  six»ci{^s  of 
animal  life,  but  in  man  it  has  never  Ixn^n  demonstrated  and  probably  does  not 
exist,  though  several  ca.ses  hiive  been  reiioHed  in  which  there  has  been  found  in 
the  genital  glands  Iwth  ovarian  anil  testicular  tissue,  the  so-callcfl  ovitestes. 
In  all  of  these  cases  only  the  elements  of  an€  sex  were  fully  develoi>ed  and  capable 
of  function.  Such  individuals  could,  therefore,  not  lie  termetl  true  hemiaph- 
rodites. 

The  sexual  intermediates  that  appear  in  the  human  s{iecies  are  always  essen- 
tially male  or  female,  though  they  may  have  the  outward  characteristics  of  the 
opposite  sex.  They  are,  therefore,  properly  designated  as  "pseudohermaphro- 
dites.'* 

Pseudohermaphrodites  are  di\ided  into  two  classes^feminine  and  mascu- 
line.    In  individuals  of  the  former  class  the  structure  of  the  genital  glands  is 
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ovarian,  but  external  genitalia  and  tbe  secondary  sexual 
the  male  type.     This  class  is  comparatively  rare. 

Most  pseudohemiaphrodites  possess  the  male  genital  gland,  but  are  out* 
wardly  more  of  the  feminine  type.  In  these  individuals  the  penis  is  rudi- 
mentary and  is  not  perforated  by  the  urethral  canal.  The  meatus  urinariu^ 
Urn  at  the  base  of  the  rudimentary  penis  and  often  cannot  be  seen,  especially 
in  children,  as  it  opens  into  a  blind  depression  which  closely  resembles  a  vagina. 
The  test-es  are  either  undescended  or  lie  high  up  in  separated  scrotal  sacs,  which 
may  have  the  exact  appearance  of  labia  majora.  Individuals  of  this  kind  are 
usually  regarded  in  childhood  as  girls,  are  given  feminine  names,  and  grow  up  b& 
females.  Sometimes  male  characteristics  may  develop  as  the  child  com^  to 
maturity  and  call  attention  to  the  re**'  «^^  It  is  sometimes  im possible  to  mak^ 
a  diagnosis  of  the  correct  sex  except  bj  roscopie  examination  of  the  sexual 
gland,  a  procedure  which  under  ordinary  circumstances  is  not  feasible. 

There  may  be  great  variations  in  the  type  of  i^seudohermaphroditism  just. 
dascribed^  depending  on  the  development  of  the  genital  organs.  The  elements 
representing  MuUer's  duets  are,  as  a  rule,  rudimentary,  but,  on  the  other  hand, 
they  may  develop  into  nearly  full-sized  uterus,  tubes,  and  vagina.  At  least  one 
ease  has  been  reported  of  an  individual  who  lived  and  cohabited  both  as  a  man 
and  as  a  woman. 

The  testes  of  the  pseudohennaphrodite  possess  a  special  predisposition  to 
malignant  degeneration. 


Malpositions  of  the  Uterus 


When  a  woman  is  standing  the  uterus  lies  nonnally  in  approximately  a 
horizontal  position.  The  anterior  wall  Is  in  contact  with  the  bladder,  while  on 
the  posterior  wall  and  in  the  rect<>utenne  pouch  rest  the  inte^tine^i.  This 
pCKsition  of  the  uterus  is  not  a  fixed  one,  for,  owing  to  the  requirements  of  diild- 
birth,  the  organ  is  necessarily  mobile,  Thas,  by  manipulation  it  can  be  rotated 
backward  through  an  angle  of  18t)  degrees,  while  laterally  it  can  lie  turned 
through  an  angle  of  45  degrees  to  each  side. 
Pressing  as  it  does  on  the  wall  of  tJie  liladder, 
its  position  is  continually  changing  in  an 
anteroposterior  plane,  accointnoilating  itself 
automatically  to  the  varying  clianges  in  the 
Fize  of  the  bladder.  Nor  is  its  level  in  the 
pelvis  a  fixed  one,  for  under  the  influence  of 
forced  abilominal  pressure,  such  as  results 
from  strainings  the  elastic  supports  of  the 
uterus  allow  a  certain  amount  of  descent  in 
the  direction  of  the  pubic  outlet. 

The  uterus,  notwithstanding  its  remark- 
able mobility,  nevertheless  under  normal 
conditions  returns  to  its  proper  posit iiHi 
after  temjK)rary  displacement,  such  as  may 
result  from  fnrcil>le  manipulation,  pregnancy,  severe  strains,  rapidly  growing 
tumors,  or  any  mfluence  that  does  not  cause  a  fundamental  change  in  the 
elasticity  of  its  supports  or  its  inherent  inusciUar  structure. 

The  axis  of  the  uterus  is  not  normally  straight,  for  there  exists  Ix^tween  the 
body  and  cer\dx  a  moderate  permanent  angulation  or  anteflexion  which  has  a 
considerable  variation  within  normal  limits.  After  the  menopause  the  nonual 
angulation  disappears  and  the  axis  of  the  uterus  Ix^comes  straight. 

The  nomenclature  of  uterine  displacements  has  not  been  standardized. 
The  following  terms  and  definitions,  though  not  in  all  particulars  universally 
employed^  have  received  the  sanction  of  good  usage: 

Retrovermon  of  the  uterus  means  a  turning  backward  of  the  entire  organ  on 
an  axis  situated  approximately  at  the  internal  os.  In  an  uncomplicated  retro- 
version the  cervix  and  body  retain  their  normal  relationship  to  each  other,  so 
that  as  the  body  turns  backward  the  cervix  points  fr^rward.  For  the  sake  of 
convenience,  retroversion  is  divided  into  three  degrees;   Tiie  Jirst  degree  in- 
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Fig.  185,^NoitMAL  Pohitton  of 
Uterus. 
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eludes  devia        3  from  the  normal  position  to  a  point  where 

uterus  coincides  with  the  long:  axis  iif  the  vagiQa.    At  this  point  the  uterus 


[ 
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Fig.  187»^RBTaov5H9ioN.     Secont*  Decjqkil 


said  to  be  in  the  second  degree  of  retroversion ^  and  the  cer\nx  jx>int^  In  tin* 
direction  of  the  va^nal  orifice.     Dtmations  beyond  the  second  degree  are  said 


FW,.   18a— RETROVE^IO^r.      THflUJ  DKOREfl,  WITH  RsiTttOFtKttClir. 


to  be  in  the  third  degree,  and  the  cervix  tends  to  point  correspondingly  further 
forward.  ' 
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Anteifermon  raeans  a  tuming  forward  of  the  uterus.  As  a  matter  of  fact, 
the  uterus  in  its  nonnal  ponition  is  turned  forward  as  far  as  it  can  go,  resting  as 
it  does  on  the  bladder.  The  term  '*anteversion/'  therefore,  describes  the  normal 
position  of  the  uterus  and  does  not  denote  a  dispkcement,  ?us  it  was  formerly 
supposed.    The  term  is  rarely  used  at  present. 

Lateral  vermon  means  a  turning  of  tlie  uterus  to  the  right  or  left. 

RetrofiexioH  of  the  uterus  means  a  bending  backward  of  the  bod^"-  on  the 
cervix,  causing  an  angulation  of  the  iwsterior  wall.  The  flexion  takes  place  at 
the  internal  os.  It  is  usually  a  more  advanced  manifestation  of  retroversion, 
and  does  not  occur  until  the  uterus  has  reached  the  third  degree  of  retroversion. 
When  retroversion  and  retroflexion  are  combined  it  is  customary  to  say  that  the 
uterus  is  in  a  position  of  relroverston-Jlexion. 


Fin.  1  H9.— iuiTKlUt.  VBBfllON. 


Fl«j.  100.— LATERA.L  FliEXlOK. 


Lateral  fie^cion  means  a  bending  of  the  uterine  lx>dy  on  the  cervix  to  the 
right  or  left.  If  there  has  been  also  a  version  involving  the  cervix,  one  speaks  of 
right  or  left  fjermin-JIexion. 

Anteflexion  relates  to  forward  angulation  between  the  body  and  cervbc. 
The  uterus  is  normally  anteflexed  to  a  certain  degree.  The  term  "anteflexion" 
is  used  to  denote  an  abnormal  amount  of  angulation.  The  condition  is  de- 
scrih<*d  more  exactly  by  hyperantf flexion,  a  Wfjrd  that  is  mit  in  ronimun  use. 

Retrocession  is  a  sp<*cializ(*d  term  that  relat(*s  to  a  condition  in  which  the 
uterus  has  receded  to  a  i>osition  neartu*  the  sacrum  than  normal,  but  in  which 
the  fundus  continues  to  point  forward.  In  tlie  majority  of  anteflexion  cases 
the  whole  uterus  Is  abnormally  far  back,  and  is  said,  therefore,  to  l>e  retro- 
ce-ssed.  Conversely,  retrocession,  when  properly  tused,  implies  an  anteflexion 
of  the  body. 
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Antepositian  denotes  that  the  uterus,  as  a  whole,  is  in  a  ixmtion 
near  the  pubes  or  anterior  abdominal  wall.    This  poation  is  created  by  the 


FlQ.  191.— -AKTBFLBXION  with  RBTBOCB88IO»r. 

The  whole  uterus  sags  back  toward  the  saorum. 

pressure  from  behind  of  a  tumor  situated  .in  the  posterior  culdesac,  or  by  ab- 
normal attachment  of  the  fundus  to  the  anterior  abdominal  wall. 


Fio.  19-. — ^Retroversion  and  Prolapse  (Descensus)  of  the  Utebus. 

S^foposition  and  reirolocation  are  terms  vaguely  used,  and  may  include 
retroversion,  retroflexion,  and  retrocession. 
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Prolapse  of  the  uterus  denotes  a  permanent  de.seent  of  the  uterus  from  its 
physiologic  level  in  the  direction  of  the  vaginal  introitus.  The  word  descensus 
describes  the  c^ondirion  man  art'urately,  but  Ls  not  as  commonly  used.  The 
term  "prolapse''  relates  to  all  degrees  of  descent  of  tlie  uterus  until  the  cervix 
reiiches  the  vaginal  introitus. 

Procidentia  denotes  extreme  prolapse,  and  inclu<le.s  all  eunditions  in  which 
the  cervix  extrudes  from  the  vaginal  introitus  (Fig.  193). 


^.)J\t«for,Ceruix 


Fui.  lOa^PftociDENTiA  Showing  Elongation  and  HYPERTrtoPHY  of  the  Cervix. 

Complete  procidentia  is  used  to  designate  the  extrusion  of  the  entire  organ 
from  the  vaginal  orifice  (Fig,  194), 

The  word  "prolapse"  is  sometimes  applied  to  the  vaginal  wall  Wlien  used  in 
this  sense,  prolapse  of  the  anterior  vaginal  wall  corresponds  to  a  cystocele,  while 
prolapse  of  the  posterior  \vall  is  identical  with  a  rectoeele. 

Torsion  of  the  uterus  me^us  a  twisting  of  tlie  Ixidy  on  the  cervix  in  the  ver- 
tical axis- 
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Fig.  11»4- — Complete  Pbocidentia. 
The  entire  utenia  is  outside  of  the  body. 


ElongaUon  of  the  uterus  means  a  lengthening  of  the  organ  by  pressure, 
tension,  or  liyjxjrtrophy.  The  elongation  may  occur  in  the  body,  in  the  cervix, 
or  in  both. 

Invcrsmn  of  the  uterus  means  a  turning  inside  out  of  the  entire  organ* 


RETROVERSION  AND  RETROFLEXION 

Etiology.— ^ We  have  seen  that  the  uterus  durinp;  the  erect  posture  lies  in  a 
horizontal  plane,  with  the  anterior  surface  resting  on  the  fundus  of  the  bladder, 
whWv  abdominal  pressure  is  exerted  on  the  posterior  uterine  surface  through  the 
nu'tlium  of  the  intestines. 

In  general,  the  uterus  is  maintained  in  its  normal  forw^ard  position  by  three 
i!U*tDr«:  fir«t,  by  the  proper  tone  of  its  anatomic  supports;  second,  by  the  ela;*- 
ttcity  of  its  musculature;  third,  by  the  abdominal  pressure  which  serves  to 
keep  the  anterior  ut<*rine  wall  in  contact  witii  the  bladder.  Backward  rota- 
tion of  the  ut^rua  occurs  when  these  factors  cease  to  exert  their  proper  influence, 
uml  this  may  happen  in  the  following  ways: 

(l;  The  supporting  tissues  of  the  uterus  or  it^  own  musculature  may  be- 
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come  permanently  weakened,  so  that  the  fundus  sags  back  from  the  bladder. 
This  allows  the  intestines  to  entcT  the  ve.sico-uterine  space,  so  that  abdominal 
pressure  is  now  exerted  on  the  anterior  surface  of  t!ie  uterus,  and  serves  gradually 
to  force  it  backward  into  the  posterior  euldesac.  The  weakened  supports  of  the 
uteru.s  cannot  cope  with  the  force  of  the  abdominal  pressure  and  the  retroversion 
become??  permanent. 

(2)  The  funtUis  of  tlie  uterus  may  be  forcibly  and  |3ermanently  tlragged 
back  by  the  formation  and  shrinking  of  adhesions  that  form  l>etween  its  poste- 
rii»r  svirfaee  and  the  rectum  and  i>eivie  wall^  or  by  tumors  attached  to  the  poste- 
rior wall. 

(3)  The  uterus  may  be  pushed  back  by  various  tumor  gro>vths, 

A  special  fourth  type  comprises  cases  where  the  uterus^  has  developed  in  the  posterior  posi- 
tion. Tliis  typ€*.  hovvevf  r,  would  properly  be  mchide<i  in  the  first.-inentionwl  cIji^s,  im  the  con- 
dition is  undoubteflly  dxia  to  u  rongenital  deficiency  in  the  uterine  HupiKjrtH  or  niUMniliitiire. 

Each  one  of  thes*^  typc^s  presents  special  clinical  features,  and  we  shall, 
therefore,  consider  them  separately. 

RETROVERSION  DUE  TO  RELAXATION 

Lax  pelvic  supports  may  be  actiuired  by  pregnancy  and  childbirth,  or  they 
may  be  due  to  a  physiologic  insufficiency  of  tissue  in  the  suspensory  apparatus, 
or  they  may  result  from  a  (combination  of  both  causes. 

By  far  the  greate.st  number  of  retroversions  follow  child-bearing.  The 
tissues  of  the  uterus  and  of  all  its  supporting  structures  are  enormously  In^per- 
trophied  and  stretched  during  pregnancy.  These  tissues  by  normal  involution 
return  nearly  but  not  quite  to  their  original  fonn  and  tonicity.  Permanent 
laxness  of  these  tissues  results  from  an  incomplete  involution  of  the  parts  after 
the  puerperium.  This  may  be  brought  about  by  various  factors-  The  imjxjr- 
t^nt  CAUse  is  a  congenital  insufficiency  inherent  in  the  tissues  themselves.  Indi- 
\^duals  (lifTtT  greatly  in  respect  to  the  tone,  elasticity,  and  recuperative  power 
of  their  supporting  tissues,  as  is  shown  by  the  fact  that  some  women  who  have 
borne  many  children  often  show  jistonishingly  little  damage  to  their  pelvic 
supports,  while  in  others  only  one  childbirth  may  result  in  the  most  extreme 
displacements.  In  the  latter  case  the  patients  often  present  other  evidence 
of  deficient  tissue-supporting  strength*  such  its  ent>eroptosis,  diastaj^is  of  the 
abdominal  recti,  etc.  llapid  and  frequent  pregnancies  may  result  in  permanent 
laxity  of  pelvic  support  even  in  those  naturally  endowed  with  good  tis.sues. 
The  early  getting  up  from  child-l>ed  is  an  occasional  factor  in  the  causation  of 
retroversion,  but  its  frequency  is  probably  exaggerated. 

The  social  condition  of  the  patient  undoubtedly  plays  an  important  part. 
It  has  l^een  our  experience  to  find  displacements  following  child-ljearing  far 
more  frequent  among  the  working  class  than  among  the  well-to-do.  This  is 
only  partly  explained  by  the  better  physical  inheritance  that  the  well-to-do  in 
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general  possess.  Other  causes  are  more  important.  Poor  women  work  hard 
and  continuously  during  the  period  of  pregnancy,  most  of  them  without  efficient 
abdominal  support.  The  strain  of  constant  severe  abdominal  pressure  neces- 
sitated by  physical  work,  and  unrelieved  by  proper  rest  or  support,  must  produce 
a  greater  stretching  of  the  pelvic  tissues,  and  therefore  results  in  a  more  incom- 
plete involution  than  is  the  case  in  the  more  fortunate  woman  who  can  regulate 
her  life  to  her  condition. 

Heavy  work  soon  after  the  puerperium,  entailing  as  it  does  forcible  abdominal 
pressure,  is  also  a  factor.  It  is  possible  that  lack  of  nourishment  and  inter- 
current disease  may  have  a  deleterious  effect  on  the  supporting  tissues  during 
pregnancy  and  the  puerperium,  though  it  is  probable  that  they  do  not  in  the 
non-pregnant  state.  Long  lactation  periods,  such  as  poor  women  are  prone 
to  subject  themselves  to,  may  weaken  the  pelvic  structures  by  means  of  the 
local  atrophy  which  overlactation  produces  in  the  genital  system. 

Besides  the  damage  that  may  be  done  to  the  uterine  supports,  we  must  con- 
sider also  the  influence  which  pregnancy  exerts  on  the  musculature  of  the 
uterus.  It  has  been  shown  (Theilhaber)  that  when  the  uterus  develops  into 
maturity  the  proportion  of  muscular  tissue  to  connective  tissue  in  the  uterine 
wall  becomes  as  3  to  2  instead  of  2  to  3.  It  has  also  been  shown  that  each 
pregnancy  diminishes  the  relative  amount  of  muscular  fiber.  At  the  menopause 
the  uterus  becomes  atrophied,  chiefly  at  the  expense  of  the  musculature,  so  that 
the  connective-tissue  element  again  predominates. 

Repeated  pregnancies  may  by  their  influence  on  the  musculature  cause 
the  uterus  to  lose  its  proper  tone  so  that  it  becomes  flaccid.  This  flaccidity  is 
most  apparent  at  the  level  of  the  internal  os,  so  that  the  body  may  turn  on  the 
cervix  as  if  on  a  hinge.  Such  a  uterus  tends  to  sag  backward  away  from  the 
bladder  in  certain  positions  of  the  individual,  so  that  the  intestines  have  an 
opportunity  to  fall  into  the  uterovesical  space,  and,  by  exerting  pressure  on  the 
anterior  wall,  gradually  to  cause  a  retroflexion. 

After  the  menopause  the  uterus  is  always  in  the  second  degree  of  retro- 
version if  the  physiologic  process  of  atrophy  takes  place  normally.  This  is  due 
to  the  change  in  the  musculature  of  the  uterine  wall.  The  uterus  loses  its  form 
of  angulation  and  the  body  becomes  smaller,  Hghter,  and  more  flaccid.  It  sags 
away  from  the  bladder  and  the  intestines  enter  the  uterovesical  space.  The 
body  of  the  uterus,  however,  being  small  and  light,  and  the  uterine  supports 
being  somewhat  shrunken,  complete  retroversion  does  not  take  place.  The 
uterus  remains  straight,  with  its  long  axis  pointing  in  the  direction  of  the  vagina 
and  lying  among  the  intestines,  which  act  as  a  cushion  both  in  front  and  b^ 
hind.  It  is  important  to  remember,  therefore,  that  retroversion  of  the  senile 
uterus  is  physiologic  and  not  pathologic. 

In  nulliparous  women  lax  uterine  supports  that  allow  an  acquired  retro- 
version are  usually  the  manifestation  of  a  congenital  lack  of  tone  in  the  support- 
ing tissues.    This  tendency  may  be  confined  to  the  pelvis,  or  the  pelvic  condi- 
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lion  may  be  part  of  a  general  lack  of  tone  seen  elsewhere.  Women  who  have 
ptoses  of  the  various  abdominal  organs  are  very  apt  to  have  an  associated 
retroversion.  On  the  other  hand,  some  women  show  the  tissue  weakness  only 
in  relation  to  the  pelvic  organs.  In  the  latter  case  the  condition  may  be  one  of 
local  infantilism. 

The  mechanism  of  retroversion  in  women  with  congenitally  lax  tissues  is 
the  same  as  that  in  women  whose  supports  have  been  damaged  by  childbirth, 
namely,  a  sagging  backward  of  the  uterine  body  so  as  to  allow  the  intestines  to 
exert  pressure  on  the  anterior  surface. 

Congenital  insufficiency  may,  of  course,  act  in  combination  with  pregnancy 
to  produce  displacements  of  the  pelvic  organs,  as  we  have  already  seen. 

The  uterus  may  at  puberty  develop  in  the  position  of  retroversion,  and  when 
this  occurs  we  speak  of  the  condition  as  congenital  retroversion.  In  infancy 
and  childhood  the  uterus  is  always  retrocessed  and  it  may  be  retroverted. 
Congenital  retroversion  is,  therefore,  a  phase  of  infantilism.  There  are  usually 
other  manifestations  of  infantilism  in  association  with  retroversion,  such  as  a 
short  anterior  wall  of  the  vagina  and  short  uterosacral  ligaments. 

One  cause  of  congenital  retroversion  is  an  incomplete  descent  of  the  ovary. 
In  these  cases  the  infundibulopelvic  ligament  is  short,  and  by  dragging  back- 
ward on  the  uterus  prevents  a  normal  anteversion. 

Retrocession  may  be  the  result  of  lax  pelvic  supports.  We  have  limited 
the  term  "retrocession"  to  the  condition  where  there  is  a  backward  position  of  the 
uterus  toward  the  hollow  of  the  sacrum,  but  where  the  uterine  body  retains  its 
anteflexed  relation  to  the  cervix.  Retrocession  may  be  the  result  of  the  injury 
of  childbirth  to  the  supporting  tissues,  but  it  is  more  commonly  a  manifestation 
of  infantilism,  and,  as  there  is  nearly  always  associated  with  it  abnormal  ante- 
flexion, the  subject  will  be  discussed  under  that  heading. 

It  should  be  noted  that  the  relaxation  of  pelvic  supports  with  consequent 
permanent  retroversion  is  not  the  re^sult  of  ordinar}^  falls  and  jars.  In  a  woman 
with  normal  pelvic  organs  nature  has  provided  for  accidents  of  this  kind.  Un- 
less a  woman  has  a  very  full  bladder,  the  sudden  increase  of  abdominal  pressure 
serves  only  to  force  the  uterus  into  its  normal  position.  If  the  bladder  is  full 
it  is  conceivable  that  the  uterus  might  be  forced  backward  from  the  bladder  by 
the  entrance  of  the  intestines  in  the  uterovesical  space.  Unless  the  force  is 
great  enough  to  cause  actual  destruction  of  the  tissues,  the  natural  elasticity  of 
the  uterus  and  its  supports  cause  it  to  return  immediately  to  its  normal  position. 
It  was  formerly  thought  that  various  forms  of  acquired  displacement,  such  as 
retroversion,  prolapse,  and  procidentia,  are  frequently  caused  by  falls  and  inju- 
ries, but  it  is  now  known  that  these  conditions  are  due  to  the  gradual  stretching 
of  supports  either  congenitally  weak  or  damaged  by  child-bearing. 

Pathologic  Conditions. — The  retroverted  uterus  following  child-bearing  is 
usually  large,  heavy,  and  congested  as  a  result  of  obstruction  of  the  circulation. 
The  uterine  vessels  enter  the  uterus  on  the  sides  at  a  right  angle.    Backward 
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rotation  of  the  organ,  therefore,  eaiises  a  torsion  in  theise  vea^sels  so  as  partially] 
obstnict  the  veins.  The  circulation  from  the  ovarian  ves.sels  is  also  interf* 
with  by  the  downward  drag  of  the  ovaries  and  broad  ligament g.  The  enlargi^ 
ment  of  the  uterus  is  at  first  due  to  engorgementj  but  the  chronic  state  of  ctm- 
gestion  may  re.suit  in  a  permanent  h\T>ertTophy  of  the  uterine  wall. 

The  contour  of  the  congested  retroflexed  uterui^i  is  often  somewhat  uneven, 
recei\^ng  as  it  does  impressions  from  the  s^urrounding  surfaces  in  w*hich  it  k 
embedded,  and  has  a  deep  purple  mottled  color.  The  consistency  is  softer  ftnd 
less  elastic  than  normal  On  restoring  a  retroflexed  uterus  to  its  proper  ptwdtion 
during  an  abdominal  oi:>eration  it  is  often  possible  to  obeer\^e  a  very  uiiirked 
change  take  place  in  a  few  minutes.  The  uterine  body  becomes  smaller  and 
firmer,  somewhat  erectile  in  consisten'^^^  t^^^Ue  the  surface  becomes  smooth  and 
of  a  normal  pink  color.  The  endometrn  >  '  a  retroverted  uterus  usually  shows 
a  t>ermaneut  hypertrophy  which  is  like  that  of  the  physiologic  phases,  but  some- 
what more  marked.    This  is  doubtless  due  to  the  circulatory  disturbance. 

The  eirculatorj^  change  caused  by  a  retroflexed  uterus  is  shown  also  by  a 
dilatation  and  often  a  varicosity  of  tlie  pampiniform  plexus  of  veins  in  the 
broad  ligament.  This  condition  of  the  veins  ig  an  important  factor  in  the 
symptomatology  of  retrovei'sion-flexlon.  The  ovaries,  suspended  as  they  are 
from  the  posterior  wall  of  the  uterus,  share  in  the  retrodisplacement  and  lie  in 
the  lateral  culdesaes  of  the  pehis  in  a  positien  of  soKsalled  prolapse*  They 
are  ako  apt  to  be  affected  by  the  obstructed  circulation.  The  phj'Biologic  0}"stic 
degeneration  of  the  follicles  tends  sometimes,  though  not  always,  to  l>ecomc 
exaggerated  beyond  the  normal  limits.  This  change  is  much  more  likely  to  occur 
if  the  ovary  is  immobilijied  by  adhesions.  The  surfaces  of  ovaries  that  have 
been  long  prolapsed  sometimes  become  sclerotic^  owing  to  a  thickening  of  the 
albuginea. 

The  tutes  of  a  retroflexed  uterus  often  appear  swollen  and  ^ongestedj  but 
permanent  changes  probably  do  not  occur  in  them  unless  they  Ijecome  adherent. 

The  question  as  to  whether  a  long-standing  retroflexion  of  the  uterus  may 
result  in  traumatic  adhe^sions  is  one  about  which  there  has  been  a  considerable 
difference  of  opinion.  The  earlier  writers  accepted  the  possibility  and  fre- 
quency of  such  adhesions  almast  universally,  but  at  the  present  time  the  belief 
of  the  best  authorities  is  that  under  ordinary  conditions  they  rarely  occur  ex- 
cept as  a  result  of  infection.  There  is  no  doubt,  however,  that  pressure 
adhesions  on  the  posterior  surface  of  the  uterus  may  result  from  improperly 
fitting  pessaries. 

The  question  of  traumatic  adhesions  from  retroversion  is  sometimes  a  matter 
of  considerable  importance,  especially  in  the  argument  of  medicolegal  cases. 
In  this  connection  it  might  be  remarked  that  it  is  difficult  to  see  why  the  poste- 
rior surface  of  the  uterus,  lying  in  contact  with  the  rectum,  should  become 
adherent  any  more  readily  than  does  the  anterior  surface  of  the  uterus  in  its 
normal  contact  with  the  bladder. 
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Retroversion  of  the  uterus,  as  will  be  cmphasizefl  later,  is  usuall}^  the  first 
stage  of  descensus  or  prolapse.  In  fact,  it  may  be  said  that  a  retroverted 
uterus  from  relaxed  supports  is  always  in  a  greater  or  less  depjree  of  prolapse,  a 
fact  which,  we  shall  see  later,  is  of  the  very  greatest  importance  in  relation  to 
the  symptom  at  olo|]:\'  and  treatment. 

Symptoms  of  Retroversioo  Due  to  Relaxation. — Some  women  with  even 
marked  degrees  of  retroversion  exhibit  no  symptoms  whatever.  This  fact  has 
led  some  to  infer  that  the  Ijackward  disijlai-pinent  of  the  uterus  is  physiologic 
(Calx>t),  Such  obsei-xations  are  erroneous,  for  there  can  be  no  doubt  that  the 
great  majority  of  women  with  retroversion  suffer  in  some  way  from  the  condi- 
tion. The  two  most  common  symptooLS  directly  caused  by  retroversion  are 
backache  and  the  sense  of  |>t'lv!<*  pressure. 

In  the  anaLvsis  of  a  series  of  500  easels  of  retroversion  from  all  causes  the 
writer  foimd  that  sacral  backache  wsus  a  definite  s>Tiiptom  in  76  per  cent.  The 
cause  of  backache  as  a  result  of  backward  rotation  of  the  uterus  has  not  Ix^n 
satisfactorily  explained,  anrl  for  that  reason  its  existence  as  a  definite  sjinptom 
of  retroversion  has  hvvn  denicLl  (Cal>ot ). 

The  confusion  that  has  arisen  in  this  subject  is  partly  due  to  the  supposition 
that  retrodisplacements  may  cause  backaches  at  anj'  level  of  the  spine.  It 
should  l>e  remembered  that  backache  from  retroversion  occurs  only  in  the  sacral 
or  very  low  lumbar  region  and  is  always  central.  Of  the  fact  that  retroversion 
of  the  uterus  does  cause  backache  in  this  location  there  is  no  iloubt  whatever. 

The  nature  of  the  pain  is  not  entire^'  characteristic.  It  is  often  worse  on 
exertion  or  standing.  Sometimes  it  is  worse  at  night.  It  is  often  difficult  to 
differentiate  it  from  sacro-iliac  or  muscular  strain. 

The  sense  of  pelvic  pressure  may  t>e  combined  with  a  sacral  backache  or  it 
may  exist  as  a  symptom  by  itself-  This  sjTiiptom  is  the  result  partly  of  the 
increased  weight  of  the  uterus,  but  is  chiefly  due  to  its  condition  of  prolapse. 
It  may  appear  as  a  definite  bearing-down  feeling  which  is  increased  or  brought 
on  by  standing,  or  it  may  manifest  itself  as  an  early  state  of  tire  on  exertion. 

The  physical  exhaustion  resulting  from  retroversion  and  prolapse  has  a  very 
important  influence  on  the  general  health  of  the  patient,  and  especially  on  the 
nervous  system.  It  is  the  commonest  occurrence  to  see  active,  athletic,  good- 
tempered  woPK^n  after  several  childbirths  l^ecome  nercous,  irritable,  unreason- 
able, discontented,  easily  exhausted,  and  apparently  completel}^  changetl,  both 
ner\'ously  and  physically,  as  a  result  of  the  constant  pehic  discomfort  and  weak- 
ness from  retroversion  and  prolapse.  There  may  l>e  numerous  secondary  symp- 
toms that  develop  from  the  general  UiTvous  disturbance,  such  as  headaches, 
muscle  pains,  indigestion,  constipation,  etc.,  which  are  to  lya  regarded  as  indi- 
rectly caused  by  retroversion  of  the  uterus. 

Patients  with  retro<lisplacenic^nt  frequently  complain  of  pain  in  one  or  both 
sides.  When  pelvic  inflammation  is  not  present  these  pains  are  commonly 
assigned  to  the  ovaries.    Some  even  spc^ak  of  an  ovarian  neuralgia,  others  ascribe 
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the  pain  tyo  cystic  degeneration  of  the  ovaries.  The  pain  is  probably  duf 
usually  to  the  varicose  condition  of  the  veins  of  the  broad  ligament. 
I  Patients  with  retroversion  in  about  56  per  cent,  of  eases  suffer  some  di^ 
turbancc  of  the  menstrual  function  (author's  figures)-  A  secondary  dysmiaior- 
rheii  Ls  often  present,  roaEifested  by  an  exaggenition  of  the  sTOiptoms  thai 
occur  during  the  intermenstrual  period.  Thuy,  backache,  pehnc  pressure,  pain 
in  the  side  are  increased  during  catamenia,  as  are  all  the  nervous  and  genenil 
and  constitutional  symptoms. 

Patients  with  congenital  retroflexion  usually  suffer  from  essential  dysmenor- 
rhea, the  pain  often  being  located  in  the  back  instead  of  in  the  abdomen.  True 
dysmenorrhea  is  more  common  in  backward  displaeements  when  there  is  ako 
flexion.  Abnormalities  in  the  menstrual  flow  are  not  infrequent,  though  not 
constant.  Owing  to  the  obstruction  ol  le '  circulation  and  the  i>erraanent 
hj^rtrophy  of  the  endometrium  that  are  common  in  the  retroverted  uterus, 
various  degrees  of  menorrhagia  are  encountered. 

Irregularity  in  the  time  of  the  mtemienstrual  periods  is  apt  to  esdst,  the 
irregularity  consisting  usually  in  a  too  frequent  incidence  of  the  menBee. 

Leukorrhea  is  often  present  as  a  result  of  a  hypersecretion  of  the  congested 
endometrium. 

Constipation  is  present  in  about  51  per  cent,  of  cases  (author's  figures), 
This  may  possibly  be  due  to  partial  obstruction  of  the  rectal  lumen,  but  it  is 
more  probable  that  the  pressure  of  the  uterine  Ixjdy  on  the  wall  of  the  rectum 
interferes  with  the  normal  muscular  movements  of  the  gut,  thus  dimimshing 
its  expubive  force. 

Retroversion  is  said  to  cause  symptoms  of  irritable  bladder  by  a  Imckward 
pull  on  the  bladder  wall.  This  is  probably  not  true.  The  bladder  is  an  extra- 
ordinarily adaptable  organ,  and  when  one  considers  abnornjal  positiorus  in  which 
it  can  be  placed  without  symptoms  during  various  reconstructive  operations 
it  is  difficult  to  l:)elieve  that  the  alight  traction  exerted  by  a  retroposed  uterus 
could  cause  definite  symptoms  of  irritability.  Irritable  bladder  is  frequently 
caused  by  childbirth,  and  may  thus  be  associated  later  with  a  retroversion, 
without  causal  relation  between  the  two  conditions. 

Retroversion  is  a  not  unconunon  cause  of  abortion.  This  may  be  due  to  the 
permanent  hypertrophy  of  the  endometrium,  which  offers  a  poor  soil  for  the 
growth  of  the  ovum,  or  it  may  possibly  be  referred  to  the  imperfect  circulation 
of  the  maternal  blood  through  the  uterus.  Impaction  of  the  pregnant  uterus  in 
the  pelvis  may  cause  abortion  as  a  result  of  interference  with  the  growth  of  the 
uterine  musculature. 

Women  with  retroversion  are  apt  to  be  sterile,  especially  those  in  whom  the 
retroversion  is  due  to  congenitally  weak  supports. 

In  women  with  retroversion  acquired  from  childbirth  the  sterility,  if  pre^nt, 
is  probably  the  result  of  the  displacement  of  the  cervix  which  no  longer  dips 
into  the  receptaculum  seminis.     In  women  with  naturally  insufficient  supporting 
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tissue  the  same  rause  may  act,  but  there  are  also  apt  to  be  other  manifestations 
of  infantilism  which  may  combine  to  prevent  fertility,     (See  Sterility.) 

The  diagnosis  of  retroversion  and  retroversion-fiexion  is  usually  a  simple 
matter,  and  skill  can  be  acquired  with  comparatively  short  exjierience.  If  the 
touch  is  gentle,  so  as  not  to  cause  pain  and  resistance  on  the  part  of  the  patient, 
it  is  rarely  necessary  to  use  an  anesthetic.  The  method  of  using  a  uterine  sound 
or  probe  is  obsolete,  unsurgical,  and  dangerous.  Examination  is  much  more 
accurate  with  the  patient  on  a  table  than  on  a  bed.  It  is  verj'  important  that 
the  bladtler  should  be  emptied  immediately  l>efore  the  examination,  as  a  full 
bladder  may  cause  a  considerable  degree  of  backward  rotation.  The  position 
of  the  uterus  can  be  diagnosed  entirely  by  bimanual  examination,  inspection 
of  the  cervix  giving  no  additional  evidence  of  value. 

Retroversion  of  the  first  degree  is  determined  by  the  external  hand  on  the 
abdomen,  which  fet^ls  the  fundus  i>ointing  away  from  the  bladder. 

In  retroversion  uf  the  second  degree  the  fundus  of  the  uterus  cannot  be  felt 
either  by  tht;  abilominal  hand  or  by  the  internal  vaginal  finger.  The  cervbt  is 
fount  1  (jointing  in  the  direction  of  the  long  axis  of  the  vagina.  In  retroversion 
of  tlie  third  degree  the  posterior  wall  of  the  uterus  can  l)e  felt  by  the  vaginal 
fingi  r  dipping  backward  into  the  culdesac  of  Douglas.  If  there  is  retroflexion 
the  imgle  iDetween  body  and  cervix  is  readily  felt.  In  tliird  degree  retroversion 
and  flexion  the  cervix  points  either  in  the  direction  of  the  axis  of  the  vaghaa  or 
forward  toward  the  anterior  vaginal  wall. 

One  of  the  commonest  en*ors  in  diagnosis  is  to  mistake  an  anteflexion  with 
retrocession  for  retroversion.  The  cervix  of  anteflexion  jxtints  in  the  same 
direction  as  that  of  a  retroversion,  and  as  the  posterior  wall  of  the  cervix  in 
these  cases  is  often  abnormaliy  long  it  may  l)e  mistaken  for  the  posterior  wall 
of  the  uterus.  The  error  is  still  further  faciUtatecl  by  the  fact  that  when  ante- 
flexion and  retrocession  are  present  the  fundus,  though  pointing  forward  in  its 
relation  to  the  cervix,  caimot  always  }>e  felt  by  the  external  abdominal  hand. 
The  anterior  angle  Ijetween  the  fund  us  anfl  cer\'ix,  however,  can  alwiiys  }>e  made 
out  by  the  vaginal  finger  feeling  along  the  anterior  cendcal  waU.  If  this  pre- 
caution be  taken  the  mistake  need  never  lie  made. 

If  the  hymen  is  very  tight  it  is  souK^tinies  necessar>'  to  make  a  bimanual 
rectal  examination.  Tins  requires  more  skill  than  does  a  vaginal  examination. 
With  the  finger  in  the  rectum  the  cervix  feels  very  much  larger  than  it  does  per 
vaginam,  and  it  is  frequently  diagnosed  as  a  pelvic  tumor  by  the  inexpert.  With 
the  finger  in  the  rectum  the  utt^rus  can  \k*  pc^rfectly  well  felt  bimauually,  but, 
an  account  of  the  indistinctness  witli  whii^h  the  cervix  is  felt,  it  is  sometimes 
difficult  to  tell  which  is  the  fundus  and  which  is  the  cervix.  One  is,  therefore, 
sometimes  in  doubt  after  recta!  examination  whether  the  uterus  is  ui  the  normal 
position  of  ante  version  or  in  the  third  degree  of  retroversion-flexion. 

The  fundus  of  a  large  uterus  sharply  retroflexed  is  often  mistaken  for  a 
myoma  growing  centrally  on  the  posterior  wall,  and  vice  vers  A, 
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Treatment. — When  a  retroverted  uterus  causes  no  symptoms  there  is  no 
need  of  treating  it. 

When  a  retroverted  uterus  gives  no  symptoms,  but  there  is  an  associated 
sterility  or  tendency  to  abortion,  treatment  is  indicated. 

When  retroversion  definitely  causes  symptoms,  treatment  is  advisable. 

The  treatment  of  retroversion  due  to  relaxation  consists  in  restoring  the 
uterus  to  its  normal  position,  and  this  can  be  done  by  orthopedic  or  surgical 
measures.  Orthopedic  measures  comprise  the  various  forms  of  rings  said  pes- 
saries applied  in  the  vagina  to  support  the  uterus  from  below,  while  surgical 
treatment  includes  numerous  operative  procedures  for  suspending  the  uterus 
from  above. 

Pessaries  are  of  considerable  value  in  the  treatment  of  retrodisplacements 
with  prolapse,  but  for  uncomplicated  retroversion  they  have  only  a  limited 
field  of  usefulness,  excepting  as  a  temporary  palliative  measure.  Occasionally 
women  wear  pessaries  for  years  without  discomfort,  but,  as  a  rule,  they  become 
a  source  of  annoyance  in  a  comparatively  short  time.  They  require  constant 
attention  in  order  to  keep  them  clean,  and  even  when  properly  cared  for  cause  a 
mild  vaginal  irritation.  If  they  are  neglected  or  if  they  fit  improperly,  they 
may  cause  severe  ulceration  and  vaginitis.  The  long-continued  wearing  of  a 
pessary  acts  as  a  nervous  irritant,  and  patients  with  a  tendency  to  pelvic  neuroses 
are  made  worse  by  their  use. 

Pessaries  keep  the  uterus  forward  by  pressure  on  the  posterior  wall  of  tiie 
cervix  near  the  internal  os.  If  the  tone  of  the  musculature  has  been  damaged, 
so  that  the  uterus  is  retroflexed,  the  pessary  exerts  its  force  directly  at  the 
point  of  flexion,  and  consequently  aggravates  the  condition.  Pessaries  shouM 
never  be  used,  therefore,  when  retroflexion  is  present. 

Pessaries  are  most  valuable  in  treating  retroversion  during  the  early  months 
of  pregnancy  and  immediately  after  the  puerperium.  A  lax  retroverted  uterus 
that  becomes  pregnant  is  in  serious  danger  of  aborting.  Such  a  position  produces 
pelvic  pressure  and  is  a  frequent  cause  of  so-called  reflex  vomiting.  The  applica- 
tion of  a  pessary  which  holds  the  uterus  in  its  normal  position  until  the  fourth 
month,  when  it  rides  above  the  pelvis,  will  often  avert  the  danger  of  abortion 
and  relieve  the  symptoms  of  pressure  and  nausea. 

If  after  the  puerperium  it  is  found  that  the  uterus  is  subinvoluted  and 
tends  to  sag  backward,  a  permanent  retroversion  may  often  be  prevented  by 
the  use  of  a  pessary  until  the  uterus  attains  a  normal  size  and  consistency. 

For  most  cavses  of  retroversion  that  give  s>Tnptoms  surgical  treatment 
is  the  most  satisfactory.  At  the  present  day  this  usually  involves  opening  the 
abdomen  and  employing  one  of  the  many  methods  devised  for  maintaining 
the  uterus  in  its  forward  position.  The  technical  details  of  the  best  of  these 
operations  an*  described  in  the  section  on  Surjijory.  We  shall  discuss  here  some 
of  the  principles  underlying  those  operations.  In  the  days  when  opening  the 
abdominal  cavity  was  a  dangerous   procedure   tJie   Alexander   operation  was 
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devised.  This  consists  in  exposing  the  inguinal  canals  bj^  two  incisions  and 
dnimng  on  the  round  ligaments  until  the  uterus  is  l>rought  to  a  fonvanl  position. 
The  slack  of  the  round  ligaments  is  either  removed  or  sewed  in  the  inguinal 
wounds.  By  this  ofjeration  the  abdominal  cavity  need  not  be  opened  and  the 
dunger  of  peritonitis  is  avoided.  It  is  also  a  safe  procedure  with  reference  to 
future  childbirth.  The  operation  at  pre,sent  is  comparatively  little  used  in 
this  country,  as  it  has  numerous  disadvantages.  It  is  often  difficult  to  find 
the  ligaments  in  the  inguinal  canals;  small  undeveiojx'd  ligaments  break  ofif 
easily  during  the  process  of  drawing  them  out  of  the  abdomen;  if  undetected 
pelvic  adhesions  exist,  the  operation  is  entirely  nullified;  it  is  im|X)ssiblc 
adequately  to  inspect  the  peKic  organs,  and,  most  important  of  all,  the 
percentage  of  recurrence  is  very  liigh  as  compared  with  that  of  other 
operations. 

Abdominal  operations  consist  of  various  surgical  devices  by  which  either 
the  uterus  is  attached  to  the  anterior  alxlominal  wall  or  its  ligaments  are  em- 
ployed so  as  to  pro\ide  a  new  and  artificial  support. 

Operations  for  attaching  the  uterus  bodily  to  the  anterior  alidomiual  wall 
are  called  ventral  suspenMon  and  ventral  fixation.  These  two  terms  are  some- 
what vaguely  used,  but  at  the  time  wlien  tlie  ojxTations  w^ere  popular  ventral 
suspension  implied  that  the  uterus  was  sewe<;l  to  the  |x*ritoneum  only,  w^hile 
fixation  meant  that  tlie  supporting  sutures  passed  through  ixritoneuni,  muscle, 
and  fascia.  The  first  of  these  opiirations  often  resulted  in  drawing  the  perito- 
neum out  into  long  filifonn  bands,  and  has  \wvn  entirely  discarded.  The  second 
operation  of  fixation,  when  thoroughly  dtjue,  resulted  in  too  firm  an  adhesion 
of  the  uterus  to  the  abdominal  wall,  causing  symptoms  of  local  discomfort  and 
occasional  dystocia.  This  oi>erati(jn  has  also  bwn  given  up  except  in  some 
eases  of  prolapse  in  women  beyond  the  {-hild-lx^aring  ix^riod. 

Another  type  of  operation  comprises  the  principle,  introduced  by  Gilliam,  of 
drawing  a  loop  of  each  broad  ligament  through  the  abdominal  wall  at  some 
point.  The  numljer  of  modifications  c>f  this  operation  is  very  great,  as  will  lie 
seen  b^^  referring  to  the  section  on  Surgery-,  where  the  details  of  the  most  im-i 
pcjrtant  are  described.  Operatioois  performed  by  the  Gilfiam  method  are  very 
efficient  in  maintaining  the  position  of  the  uterus,  the  percentage  of  recurrences 
l:>eing  almost  negligil)le  even  after  childbirth.  There  are  some  objections  to  the 
operation.  It  is  not  always  possible  to  control  exactly  the  position  of  the 
uterus  on  account  of  the  variation  in  the  site  of  the  natural  attachment  of  the 
round  ligaments  to  the  uterus.  If  the  attachment  is  low%  th'awnng  the  liga- 
ments tightly  through  the  abdominal  wall  faces  the  uterus  too  much  toward  the 
abdominal  wall,  and  causes  a  retroflexion  of  the  body  at  the  same  time.  This 
position  is  too  far  from  the  normal  and  sometimes  gives  trouble.  If  the  uterus 
is  drawn  up  too  tightly,  as  it  is  lial>le  to  l>e  by  this  operation,  the  ovaries  and 
tubes  are  brought  to  too  higfi  a  Ivvol,  anr]  may  become  involved  in  postoperative 
atlhesions  near  the  abdominal  wall.     The  operation  is  also  liable  to  n^ault  in 
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creating  a  diaphragm  across  the  pelvis  coasistiag  of  uterus  and  broad  ligamenl 
This  ha:3  been  known  to  result  in  serious  dystocia. 

Another  type  of  operation  has  for  its  principle  the  reduplication  of  the  sup- 
porting ligaments  without  making  artificial  suspcnsorj''  attachnient«.  The 
earliest  of  the.se  operations  consisted  in  a  simple  reduplication  of  the  round 
ligaments.  The  principle  of  this  operation  is  like  that  of  Alexander'&,  except 
that  the  shortening  of  the  ligaments  is  done  intra-abdominall5\  This  method 
of  support  is  extremely  inefficient,  and  is  followed  by  a  large  percentiige  of 
recurrences.  A  more  efficient  operation  of  this  type  is  the  ]>o-caUed  ''Webster- 
Baldy  operation/'  by  which  the  round  ligamenis  are  drawn  backward  through 
an  artificial  opening  in  the  broad  ligaments  and  attached  to  each  other  on  the 
posterior  wall  of  the  uterus.  This  brir-"  ^h?  uterus  into  a  more  nearly  normal 
position  than  doe-s  any  other  operatiou  yet  devised,  and  is  indicated  in  many 
cases  of  uncomplicated  retroversion.  If,  however,  there  is  much  prolapse  or  the 
uterus  is  heavy,  or  there  is  liability  of  postoperative  adhesions,  the  results  of 
this  operation  are  not  uniformly  good. 

Another  operation  of  the  reduplicating  type  is  that  devised  by  CofTej^  by 
which  the  broad  ligaments  are  folded  in  together  in  front  of  the  uterus.  The  results 
of  this  operation  are  not  entirely  satisfactory^  and  it  has  a  limited  field  of  usefulness. 

The  operation,  suggested  many  years  ago  by  Olshausen,  is  one  of  the  slinpli^t 
and  most  efficacious  of  all  the  various  procedures,  and  is  applicable  to  all  forroi^ 
of  retrod  is  placement.  By  this  operation  a  single  ligature  is  passed  around  each 
round  ligament,  near  the  uterus  and  through  the  peritoneum,  rectus  muscle, 
and  fascia.  Tte  ligatures  are  tied  veiy  tightly,  so  as  to  create  a  small  liganaentuus 
adhesion  between  the  round  ligament  and  the  alxiominal  wall.  By  varying  the 
distance  of  the  ligature  from  the  uterine  body  and  the  jxant  of  attachment  on 
the  abdominal  wall  the  desired  position  of  the  uterus  can  be  exactly  determined. 
The  results  of  this  operation  if  properly  done  are  almost  constant,  and  the  dis- 
advantages mentioned  in  reference  to  the  other  operations  are  practically  ob- 
viated. The  operation  is  also  applicable  to  conditions  of  prolapse  excepting 
severe  procidentia.    The  results  as  regards  child-bearing  are  most  satisfaeton'* 

In  all  operations  in  which  the  uterus  is  suspended  from  the  alxiominal  wall, 
except  in  Himpson's  and  Mayo's  modification  of  the  Ciilliam  methcxi,  tlju 
possibility  of  intestinal  obstruction  cannot  he  absolutely  ruled  out.  If  the  opera- 
tions are  proi>erly  performe*!  the  possibility  is  exceedingly  remote,  except  in 
the  now  olisoletc  ventral  suspension,  with  its  resultant  filiform  band. 

Some  prefer  reposition  of  the  uterus  by  the  vaginal  route. 

A  method  for  vaginal  fixation  is  described  in  Part  III. 

RETROVERSION  DUE  TO  ADHESIONS 

Adherent  retroversion  is  a  result  of  pelvic  peritonitis,  the  most  oommon 
causes  of  which  are  gonorrhea,  puerperal  infection,  and  tuberculosis.  An  addi- 
tional cause  is  the  pelvic  extension  from  an  acute  appendidtis,  especially  when 


MALPOSITIONS    OF    THE   UTERITS 


469 


the  attack  occurs  in  young  girls.  Retracting  adhesions  nnay  also  be  due  to 
impropi^rly  fitting  pessaries.  As  has  aiready  I>een  explained,  the  exudate  of  a 
pelvic  peritonitis  settles  by  gravity  in  tlie  posterior  culdesaCj  and  the  drj-'ing 
and  organization  of  the  exudate  results  in  adhesions  of  the  posterior  surfaces  of 
the  uterus  and  adn<\xa.  The  shrinkinfj;  of  these  adhesions  draws  the  uterus  back- 
ward into  the  p<Jsition  of  retroversion  or  flexion. 

Adherent  retroversion  dilTeni  from  the  retroversion  of  relaxation  m  that 
there  is,  as  a  rule,  no  de.scensus  or  prolap.se.  In  fact,  the  uterus  is  held  more 
or  less  rigidly  at  its  normal  level  fiy  the  pelvic  adhesions.  This  fact,  as  we  shall 
see  later »  is  a  matter  of  clinical  inijK»rtance, 

The  pathologic  anatomy  of  adherent  retroversion  is  that  of  i^t^lvic  inflam- 
mation, and  has  already  been  descril>ed  in  the  section  devoted  to  that  subject. 

The  diagnosis  of  adherent  retroversion  is  not  always  an  easy  matter.  When 
an  obvious  inflammation  of  the  adnexa  is  present,  it  is  known  that  the  retro- 
vertetl  uterus  must  share  in  the  general  inflammatoiy  process,  and  is,  therefore, 
probal>ly  adherent.  It  may  lie  that  the  inflammation  of  t!ie  adnexa  hav*^  sulv 
sided  to  such  an  extent  that  they  camiot  be  palpated.  In  ttm  case  it  is  diffi- 
cult to  diffcrentiat-c  an  adherent  retroversion  from  an  irapact^Kl  non-adherent 
retroversion. 

Sometimes  the  uterus  becomes  attached  to  the  rectum  in  such  a  way  as  to 
allow  ronsiderable  mobility;  even  to  the  extent  that  the  displacement  may  be 
partially  reduced  by  l)imanual  examination.  Under  these  circumstances  an 
error  in  diagnosis  may  rc^adily  be  made,  and  sueh  an  error  might  1x*  more  or  less 
serious  if  Alexander's  operation  or  the  application  of  a  pessary  were  Ixnng 
contemplated. 

When  no  evidence  of  adnexal  disease  is  made*  out,  the  presence  of  adhesions 
can  usually  be  detected  by  the  pain  tliat  is  elietted  when  the  utenis  is  drawn 
away  from  the  rectum  by  the  examining  finger  placed  Ix^iind  the  t-ervix. 

The  symptomatolo^  of  adherent  retroversion  is  identical  with  that  of 
pelvic  inflammati{»n.  Backarhe  and  [K*lvic  pressure  sympt(3ms  are  less  pro- 
nounced than  in  retnjversion  from  relaxation,  l^ecause,  as  a  rule,  there  is  Uttle 
or  no  deseensus  of  the  uterus. 

The  treatment  of  adherent  retroversion  is  included  in  that  of  pelvic  inflam- 
mation. In  choosing  the  best  method  of  replacing  the  uterus  one  must  consider 
the  possible  effect  of  postoperative  adiiesions.  U{x^rations  of  the  reduplicating 
type,  such  as  Coffey's  and  Baldy's,  do  not  lift  the  uterus  suflFiciently  away- from 
the  posterior  cu!desac,  so  that  adhesions  more  readily  form.  Moreover,  these 
operations  do  not  give  sufficient  supporting  power  to  insure  resistance  iigainst 
the  contraction  of  new  adhesions. 

Experience  has  shown  that  operations  of  the  Gilliam  type,  performed  for 
adherent  retroversion ,  are  sometimes  followed  by  ven,'^  extensive  adhesions. 

The  most  satisfactory  operation  for  the  avoidance  of  troublesome  postoperar 
tive  adhesions  is  Olshausen's  anterior  fixation  of  the  round  ligaments. 
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RETROVERSION  DUE  TO  DISPLACEB£ENT  BY  TUMORS 


The  uterus  is  leass  commonly  displaced  backward  by  tumomi  for  the  majority 
of  pelvic  tumors  lie  in  the  posterior  culdesac  and  tend  to  force  the  uterus  up- 
ward a.nd  forward. 

Pedunculatetl  fibroids  growinj!;  from  the  anterior  uterine  wall  may  cause 
retroversion,  a^  may  ovarian  tumors  with  long  pedicles  which  oecasdonaUy  i^gt 
in  the  uterovesical  space.  On  rare  occasions  pus-tubes  become  adherent  to  the 
anterior  wall  and  force  the  uterun  backward  as  they  develop. 

A  uterus  that  has  l»een  forced  l>aL'k  by  a  tumor  will  sometimes  spring  back 
spontaneously  to  its  normal  position  after  removal  of  the  tumor,  even  when  the 
displacement  hm  been  maintained  fur  .  msiderable  length  of  time*  As  a 
rulcj  however,  the  retroversion  is  perman<  ;,  and  the  removal  of  tumors  that 
dislocate  the  uterus  should  always  be  followed  by  a  proper  supporting  opera- 
tion. 

PROLAPSE  AHD  PROCIDENTIA 

PROLAPSE 

Prolapse  of  the  uterus  is  usually  a  second  pha^  of  retroversion  as  a  result 
relaxation,  and  its  causes  are  the  same,  namely,  child-bearing  and  physiologic 
insufficiency  of  tissues.  Occasionally  prolapse  is  the  result  of  downward  pres- 
sure from  an  aMominal  timior  or  from  ascites.  In  the  ver>^  great  majority'  of 
cases,  however,  proiapse  is  the  result  of  child-bearing,  and  is  far  more  frequent 
than  is  commonly  supposed.  It  is  almost  constantly  associated  to  a  greater  or 
less  degree  with  vaginal  relaxation,  and  is  a  factor  to  be  reckoned  with  in  all 
reconstructive  surgerj^  for  the  repair  of  injuries  due  to  childbirth. 

As  has  been  stated  in  the  definition*  prolapse  relates  to  all  forms  of  descensus 
from  the  normal  level  of  the  uterus  to  a  point  where  the  eervix  reaches  the 
vajidnal  introitus.  Under  normal  conditions  the  uterus  possesses  some  mobility 
in  the  direction  of  the  pelvic  outlet,  and  under  the  influence  of  forced  abdominal 
pre^ssure  there  b  a  certain  amount  of  physiologic  descensus.  The  uterus,  how- 
ever, should  return  immediately  to  its  normal  position  after  release  of  the  ab- 
dominal pressure.  The  normal  c*xcursion  of  the  uterus  varies  somewhat  in 
individuals-  Descensus  is  pathologic  %vhen  it  exceeds  the  normal  limits,  or 
where,  after  the  continued  abdominal  pressure  of  standing,  walking,  working, 
etc.,  the  uterus  does  not  return  to  its  physiologic  level. 

Prolapse  is  in  most  cases  associated  with  retroversion,  to  which  it  is  a  second- 
ary stage  in  the  process  of  pelvic  relaxation.  It  may,  however,  exist  with  the 
body  of  the  uterus  in  the  forward  position.  The  entire  uterus  may  sag  downward 
toward  the  pelvic  outlet  without  changing  the  direction  of  its  craniocaudal  axis, 
or  the  fundus  may  remain  in  normal  position  while  the  cervix  swings  forw^ard 
toward  the  bladder.     The  latter  condition  is  due  to  abnormally  lax  uterosacral 
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iigamente.     This  form  of  prolapse  may  occur  after  an  anterior  suspension  of  the 
utrrys. 

Prolapse  is  associate<i  with  most  cases  of  relaxation  of  thp  vaginal  walls, 
especially  with  the  anterior  wall,  for,  on  account  of  the  intiinat-e  attachment 
of  th(^  l)hi<l(ler  to  the  cervix,  proliifisp  naturally  drags  the  bladder  down  with  it 
and  favors  the  formation  of  a  cystoeole.  Per  contra,  the  pre^senee  of  a  cystocele 
usually  indicates  an  aivsoeiated  prolapse.     However,  the  two  conditions  do  not 
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The  va^al  walk  art-  rt'laxed,  with  i>ryltips<fof  bladder  and  rocLum  (cystocrk'  and  rcttofele). 


necessarily  go  hand  in  hand,  for  cystocele  is  occasionally  found  without  pro- 
lapse^ especiall3^  when  it  occurs  in  nuUiparous  women. 

Prolapj^e  may  be  present  witli  anteflexion  in  tliose  cases  in  whifh  the  ante- 
flexion exists  in  coml>ination  with  retroces.sion.  In  fact,  retrocession  implies 
a  certain  degree  of  prolapse.  This  subject  will  Ije  discussed  under  the  heatUng 
of  Anteflexion. 

Diagnosis.^The  existence  of  a  prolapse  is  often  sufficiently  evident  from  a 
hi8t4:>ry  of  pelvic  pressure,  esfK'cially  if  the  symptoms  date  from  childbirth. 
The  diagnosis  is  made  in  the  dorsal  position  by  placing  the  examining  finger  on 
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the  cervix  .*i,u  lequesting  the  patient  to  l^ear  dowii,  as  in  the  act  of  defeeatloo, 
when  the  downward  excursion  of  the  uterus  may  l>o  noted.  It  is  sometimes 
difficult  to  get  a  patient  to  exert  abdominal  pressure  in  tbig  way,  and  it  is  then 
necessary  to  make  the  examination  with  the  patient  in  the  standing  pa^ition. 

In  both  tests  there  may  \ye  an  error,  for  the  amount  of  prolapse  in  the  same 
patient  is  not  always  constant.     Aft**r  fatigue  from  long  atandinj^  the  utenis 
may  be  several  degrce^s  lower  than  after  rest  in  bed.    It  is  importaBt  to  kno^H 
the  lowest  poic    to  which  the  uterus  may  descend.     Another  error  h  isometime? 
made  in  exam    ing  a  patient  from  whom  a  pessary  has  just  been  removed,  ft 
the  prolapse  may  not  become  evident  until  the  patient  has  been  about  on 
feet  for  some  time. 

Very  often  the  full  extent  of  the  prfvlAnRe  is  not  apparent  until  the  patienl 
is  anesthetized  and  the  cervix  is  dravi  v'nward  toward  the  vaginal  outlet. 

In  determining  the  degree  of  prolapse  wiin  the  patient  under  anesthesia  it  is 
important  to  be  familiar  with  the  amount  of  downward  traction  that  the  normal 
uterus  will  undergo.    This  varies  in  different  women  and  La  sometimes  coa^^. 
siderable.  ^1 

Symptoms-— The  sj-mptomatology  of  prolapse  has  already  been  described 
under  Retroversion^  for  it  is  the  descensus  which  almost  necessarily  accompanies 
retroversion  that  causes  the  most  imp<3rtant  sjinptom,  pekk  presstirej  with  it* 
train  of  nervous  and  constitutional  complaints,  ^M 

The  severity  of  the  pressure  symptoms  tloes  not  neccsBariiy  correspond  to 
the  amount  of  prolapse,  for  some  women  with  verj'  marked  descensus,  even  to 
the  degree  of  procidentia,  suffer  little  or  no  discomfort,  while  in  othei^  ver^^ 
moderate  prolapse  may  cause  distressing  results.  These,  however,  are  the  ex- 
(^eptions,  and,  as  a  rule,  the  relationship  between  the  symptomatology  and  the 
anatomic  position  of  the  uterus  is  fairly  constant. 

It  is  important  to  remember  that  in  patients  suffering  from  the  lacerations 
of  childbirth  the  symptoms  of  pelvic  pressure  and  weakness  arc  due  chiefly  to 
the  dej5cent  of  the  uterus  and  not  to  the  tears  of  the  cervxx  and  perineum*  This 
significant  fact  is  referred  to  again  under  the  subject  of  Lacerations, 

Treatment, — Prolapse  of  the  uterus  may  be  treated  pallia tively  with  vaginal 
supports  or  radically  by  surgical  operation. 

The  application  of  vaginal  tampons  gives  temporarj^  relief,  but  the  long- 
continued  use  of  tampons  is  undesirable.  In  prolapse  pessaries  have  a  wider 
field  of  usefulness  than  in  uncomplicated  retroversion.  They  are  -of  especial 
advantage  in  treating  elderly  women  with  uterine  atrophy,  in  whom  there  is 
some  contra-indication  to  surgical  operation.  In  prolapse  of  the  pregnant 
uterus  pessaries  are  an  absolute  necessity.  In  women  of  the  child-bearing  period 
who  wish  more  children  before  going  through  a  radical  reconstructive  operation 
they  are  also  valuable. 

Pessaries  relieve  prolapse  by  sustaining  the  vault  of  the  vagina  and  by 
stretching  out  the  vaginal  walls  so  as  to  take  up  the  slack  caused  by  their  relaxa- 
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tion.  The  counter-support  of  the  pessary  is  against  the  two  columns  of  the 
arch  of  the  pubes* 

If  the  {>essary  causes  a  retroflexion  of  the  utems  this  form  of  treatment  is 
contra-indicated.  In  woinen  after  the  menopause  with  genital  atrophy  the 
uterus  }2;ives  no  trouble,  for  it  is  not  large  (tr  heavy  enough  to  hecorne  retro- 
tiexetl  over  the  upper  pole  of  the  support.  Pessaries  are,  therefore,  mueh  more 
applieal>le  to  elderly  woiiion  than  during  the  ehiki-bearing  period. 

In  using  pessariei^  after  the  menopause  it  is  important  to  pay  special  attention 
to  cleanliness  by  douching  and  oeeasionally  removing  and  scrubbing  the  pessary. 
The  s<;*nile  vaginal  nieuii>ratie  is  thin,  ea>>ily  excoriated,  and  prone  to  plastic 
inflammation,  and  pessaries  are  apt  to  become  covered  with  irritating  incrusta- 
tions defTOsited  from  the  vaginal  seeretions. 

It  is  l>est  when  piissible  to  use  hard-rublxT  pessaries,  especially  in  elderly 
women,  as  the  soft-rubber  varieties  become  very  foul  even  with  careful  attention. 

Moderate  degrees  of  prolapse  are  sometimes  spontaneously  cured  by  atrophy 
and  shrinking  of  the  parts  after  the  menopause.  This  spontaneous  cure  is, 
however,  not  t=o  be  relied  up(.)n,  for  more  often  the  symptoms  of  prolapse  are 
increased  after  the  menopause  is  established. 

Surgical  Treatment.^When  surger>'  is  feasible,  op(*rative  measures  for  pro- 
lapse are  usually  to  l>e  reeommentled,  for  in  this  way  alone  can  the  patient  be 
radically  cured.  As  prolapse  is  usually  one  of  several  manifestations  of  damage 
done  by  chikl-l)earing,  its  treatment  is  in  most  cases  only  one  of  several  proced- 
ures, each  one  of  which  is  necessary  for  the  complete  cure  of  the  patient.  One 
or  more  of  tlie  following  conditions  ma}^  be  present:  lacerated  cervix,  cystocele, 
lacerated  perineum,  and  diastasis  of  the  abdominal  recti  muscles.  Of  all  these, 
prolapse  is  the  most  imixjrtant,  for  it  is  conducive  of  the  most  serious  symptoms. 

The  methods  of  treating  the  other  injuries  of  childbirth  are  referred  to  else- 
where. Surgical  measures  for  treating  the  prolapsed  uterus  are  extremely 
numerous.  The}'  may  be  divided  into  vaginal  operations  which  st^ek  to  build  up 
a  support  from  below,  and  abdoniinai  operations  by  wliich  the  uterus  is  restored 
to  position  by  some  form  of  artificial  suspension.  Vaginal  operations,  in  general, 
are  less  efficacious  than  those  of  the  abdominal  type. 

The  abdominal  operations  for  prolapse  are,  for  the  most  part,  identical  with 
those  for  retroversion.  It  should  lie  remembered,  however,  in  operating  for 
prolapse  that  the  oix^ration  must  not  only  serve  to  keep  the  uterus  forward  in 
anteversion,  but  that  the  suspension  must  take  the  place  of  the  lost  strength 
of  the  pehic  diaphragm,  and  must,  therefore,  b(^  capable  of  sustaining  the  weight; 
of  the  pelvic  organs  and  resisting  abdominal  pressure.  Some  of  the  operations 
recoomiended  for  retroversion  are  not  always  to  be  relied  upon  for  prolapse. 
The  operations  of  the  reduplicating  type  (Wy lie's,  Coffey's,  Baldy's)  have  not 
sufficient  sustaining  power,  and  are  unreUable  if  the  uterus  is  heavy  or  if  the 
prolapse  is  marked. 

The  operations  of  the  Gilliam  type  are  efficacious  in  suspensory  power,  but 
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do  not  control  suflfiiciently  well  the  position  of  the  uterus,  for  by  these  operations 
the  uterine  body  is  apt  to  be  faced  toward  the  abdominal  wall  and  the  cervix 
tilted  forward  toward  the  pubes. 

The  best  operation  in  our  experience  is  that  of  the  Olshausen  t3rpe.  The 
suspensory  effect  of  the  artificial  adhesions  created  by  this  operation  can  be 
very  accurately  regulated.  If  the  uterus  is  large  and  heavy  or  there  is  marked 
prolapse,  a  more  powerful  attachment  is  gained  by  passing  the  ligatures  through 
the  bases  of  the  round  Ugaments,  even  including  the  uterine  tissue  itself.  The 
size  and  strength  of  the  artificial  adhesions  may  be  governed  by  the  amount  of 
contiguous  peritoneal  surfaces  included  in  the  ligatures,  while  the  amount  of 
reduction  of  the  prolapse  can  be  regulated  by  the  point  of  attachment  on  the 
anterior  abdominal  wall. 

By  attaching  the  uterus  sufficiently  high  on  the  abdominal  wall  the  tendency 
of  the  cervix  to  swing  forward  is  usually  overcome,  especially  if  the  operation 
for  cystocele,  described  on  page  608,  is  performed  at  the  same  time.  It  is  occa- 
sionally necessary  to  shorten  the  uterosacral  ligaments  to  prevent  the  forward 
sag  of  the  cervix. 

In  some  cases  of  prolapse  suspension  of  the  uterus  to  the  abdominal  wall 
is  not  symptomatically  successful.  These  are  the  cases  of  large  permanently 
hypertrophied  uteri,  associated  with  thin,  flabby  abdominal  wall  and  diastasis 
of  the  recti  muscles.  The  weight  of  such  a  uterus  from  its  new  attachment 
causes  symptoms  even  more  troublesome  than  did  the  preceding  prolapse. 
In  this  type  of  case  the  interposition  operation  of  Watkins  and  others  is  appli^ 
able.  We,  however,  would  prefer  to  remove  the  uterus,  employing  the  technic 
recommended  for  operations  for  procidentia  (see  page  696).  Patients  with  thu? 
type  of  prolapse  are  usually  muciparous  worn-out  women,  to  whom  the  removal 
of  the  uterus  is  a  blessing. 

The  question  of  operating  on  women  with  prolapse  who  are  likely  to  have 
more  children  is  one  which  the  surgeon  has  frequently  to  meet.  This  must  be 
decided  chiefly  on  the  ground  of  the  severity  of  the  symptoms.  Where  there  is 
much  disability  or  great  nervous  disturbance  it  is  best  to  advise  operation,  even 
at  the  risk  of  a  later  pregnancy  and  the  possible  chance  of  another  operation 
for  lacerations.  If  the  operation  for  prolapse  is  done  properly  the  patient  can 
be  assured  the  chances  of  dystocia,  or  recurrence  of  the  prolapse  after  childbirth, 
are  exceedingly  small.  She  should,  however,  be  told  that  there  can  be  no 
guarantee  against  new  lacerations  of  the  ceri'ix  or  perineum. 

If  symptoms  arc  not  too  severe,  and  there  is  reasonable  expectation  of  an  early 
pregnancy,  the  patient  should  be  treated  palliatively  and  operation  deferred. 

The  question  of  operation  sometimes  arises  where  there  is  considerable  pro- 
lapse, but  no  symptoms.  If  it  is  apparent  that  the  condition  is  likely  to  get  worse, 
operation  is  advisable.  If  the  prolapse  seems  to  have  reached  its  limit,  the  deci- 
sion must  Ix?  conservative.  Judgment  as  to  the  future  outcome  of  a  given  case 
is  only  gained  by  experience. 
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PROCtDENTU 

Proc'ideatia,  as  wo  have  tlefined  it,  relates  to  an  extreme  degree  of  prolapse, 
and  is  applied  to  the  condition  in  which  the  cervix  extrudes  from  the  vap;inal 
introitus.  It  may  seem  somewhat  arbitrary  to  iiiakr  a  sharp  (hstinction  between 
partial  prahi[)se  and  procidentia,  as  they  are  dift'erent  stages  of  the  sanie  proeesh,. 
The  distinction,  however,  is  convenient,  as  there  are  definite  clinical  differences 
between  the  two  conditions. 


FlQ.   lOCi^PnoClDENTlA. 

Elongated  cervix  ulcerated.     (Drawn  after  ua  illu^tratiun  by  Wutkius*) 


Prochlentia,  though  it  may  occur  at  any  age  from  twenty-five  on,  is  more 
"wmmonly  an  affliction  of  mitUlle  or  later  \\k\  It  is,  iis  a  rule,  very  gradually 
developeii,  the  condition  beinp;  accelerated  by  the  physiologic  weakening  of  the 
peKnc  sup|)orts  that  occurs  at  and  iiher  the  menopause.  Rarely  it  may  be 
seen  in  young  women  a  few  months  after  labor. 

The  change  from  pn»lapse  to  procidentia — i.  e^,  the  protrusion  of  the  cervical 
orifice  beyond  the  vaginal  introitus — sometimes  gives  the  patient  the  impression 
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that  the  condition  has  developed  sutldrnly,  espeeially  if  the  prolapse  has  mi 
been  noticed  or  if  tiic  pcriricuiu  iuus  Irh^  sufficiently  small  to  obiitniet  tempo- 
rarily the  onward  projijess  of  the  down-coming  eei^nx-  It  should  be  remem- 
bered, however,  that  the  presence  of  a  procidentia  indicates  a  gradual  and 
usually  slow  progress.  It  is  not  brought  on  suddenly  from  a  normal  condition 
Ijy  falls,  jars,  and  other  forms  of  traumatism. 

The  existence  and  extent  of  procidentia  are  not  necessarily  dependent  on 
the  nninl>er  of  labors  through  which  the  patient  has  passed,  but  rather  on  the 
individual  character  of  the  ]w\\ic  supiwrting  tissues.    It  is  a  noticeable  fact  that 


Fju.  197.— PROCIDE^P^LA.     Typical  Cabb. 


{Uv  niolliers  of  ver>^  large  families  often  suffer  very  little  damage  from  their 
n^|M'al*Hl  hilxirs,  while  other  women,  with  a  very  limited  numlH^r  of  ehildbirths, 
imy  exhibit  extreme  relaxation. 

I  'onKciiital  pn»cidentia  is  a  term  somewhat  improperly  applied  to  nulliparous 
Woltinn  who  develop  the  condition.  It  is  implied  that  there  exists  a  congenital- 
tlnftUe  deficit^ncy  in  the  pelvic  supports^  but  not  tliat  the  procidentia  appears 
III  infancy.  It  may  come  to  notice  in  comparatively  young  w^omeo,  often  not 
until  the  approach  of  or  even  after  the  menopause.  In  the  congenital  type  the 
ilvmnmi  n^t>it*Kent.«i  chiefly  a  continued  elongation  of  the  cer\dx.    As  there  have 
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been  BO  previous  lacerations,  cystoeele,  rectocele,  and  h^^jertrophy  of  the  cervix 
are  ksB  marked  than  in  the  ordinary  procidentia  that  results  from  childbirth. 

The  extrusion  of  the  cervix  in  procidentia  is  in  most  cases  primarily  due  to  its 
elongation.  This  lenfcthenini?  process  of  the  cer^dx  occurs  in  nearly  aU  cases  of 
marked  prolapse,  and  is  prol>ably  brought  about  by  the  effect  of  abdominal 
pressure  on  the  bladder,  wiiieh,  by  its  attachment  to  the  cervix,  gradually  draws 
the  cervix  out  into  an  attenuated  cord.  The  cervix  ma^^  reach  the  length  of  4  or 
5  inches,  and  can  be  felt  by  rolling  the  extruding  mass  between  the  thuml)  and 
forefinger.  The  external  end  of  the  cervix  usually  becomes  hype rtrop hied,  f^ome- 
times  to  a  great  extent.  The  lower  extremity  of  the  blatlder  averages  from 
i  to  1  inch  from  the  border  of  the  anterior  lip  of  the  cervix  and  represents  a  large 
diverticular  pouch.  Behind  the  cervix  is  another  fx>uch,  which  is  the  prolapsed 
culdesac  of  Douglas.  Keetoeele  may  or  may  not  be  present,  but  usually  is  to 
some  extent.  The  levator  ani  muscles  are  always  widely  separated,  and  usually 
atrophied  as  a  result  of  tlie  wedge-like  pressure  of  the  extruding  mass. 

The  vaginal  membrane  covering  the  extruded  parts  attains  a  characteristic 
dry,  comified  surface.  On  the  cervical  lips  ami  sometimes  on  other  portions 
of  the  mass  are  often  seen  decubitus  ulcers  with  sharply  defined  edges  and 
granulating  surfaces  covered  with  yellowish  sloughs.  To  one  unaccustomed  to 
the  appearance  of  procidentia  a  severe  cam  with  ulcerations  is  an  alarming  sight, 
and  many  times  the  diagnosis  of  malignant  disease  is  made.  It  should  l^e 
remembered,  however,  that  notwithstanding  the  traumatism  the  cervix  receives, 
procidentia  rarely  results  in  carcinoma. 

As  a  rule,  the  funtkis  of  the  uterus  does  not  extrude  from  the  vaginal  outlet, 
the  increase  in  the  length  of  the  procidentia  being  due  to  the  gradual  elongation 
of  the  cervix.  Occasionally  the  entire  body  of  the  uterus  with  its  appendages 
may  be  included  in  the  ma^ss  (Fig.  194). 

An  important  feature  of  the  pathologic  anatomy  of  procidentia  is  tlie  separa- 
tion of  the  vaginal  wall  from  its  attachments  to  the  rami  of  the  pubes.  Tjiese 
attachments  are  a  verj'  important  clement  in  tJie  suf^rt  of  the  uterus,  ami  the 
.  amount  of  descensus  of  the  uterus  depends  chiefl}"  on  the  degree  of  their  separa- 
tion. In  extreme  forms  of  procidentia  tJie  vagina  Is  ci^npletcly  detached  from 
the  pubic  rami,  a  point  of  significance  in  the  matter  of  treatment. 

A  special  form  of  prwidentia  is  that  which  results  from  an  improperly 
performed  hysterectomy,  by  which  the  vault  of  the  vagina  is  not  adequately 
suspended.  This  may  follow  either  a  supravaginal  or  complete  hysterectomy, 
but  is  mf>re  freciuently  seen  after  the  latter.  In  this  form  of  procidentia  the 
vagina  is  turned  insicle  out,  the  bladfler  <*omiiig  down  witli  tlie  anterior  wall. 

The  diagnosis  of  procidentia  is  usually  perfectly  ob\ious.  It  should  rarely 
l>e  confused  witli  cancer,  but  if  the  ulcerations  are  at  all  suspicious  a  sixH-imen 
should  always  be  removed  and  examincfl  microscopically.  It  is  of  the  utmost 
importance  to  reduce  the  procidentia  and  make  a  bimanual  examination^  as  the 
condition  may  be  caused  either  by  pregnancy  or  a  pelvic  tumor  or  by  ascites. 
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Symptoms,— .ts  has  been  stated  before,  the  S3rmptomatolog5^  of  pmlapst* 
the  uterus  is  not  alwavi*  proportionate  to  the  amount  of  descensus  of  the  uterus,    | 
and  this  is  noticeable  in  procidentia,  for  some  women  with  very  itiarked  falling 
of  the  womb  have  aetonishtngly  little  disturbance  beyond  the  discomfort,  of  the 
prolapsed  mass  between  the  thighs.    Many  women  will  endure  a  procidentia  for 
years  without  eomplaint. 

Just  why  some  patients  with  modemf^e  grades  of  prolapse  often  suffer  greater 
sense  of  pre^ure  and  more  aerious  nerv'ous  reaction  than  do  some  with  extreme  I 
descensus  has  not  been  entirely  explained.  No  doubt  the  pei-sonal  .equation  is 
an  important  elementj  for  it  is  a  matter  of  common  observation  thatipvomen  who  ! 
go  for  years  ifrith  a  procidentia  without  impairment  of  their  normal  acti\ities 
are  of  the  strong  solf-rchant  ty|X^  while  those  in  whom  moderate  prolapse  pro- 
duces serious  symptoiiLs  can  usually  be  shown  to  be  naturally  of  unstable  phys- 
ical and  nervous  equilibrium* 

On  the  other  hand,  the  suffering  from  procidentia  may  be  extreme,  and 
patients  are  sometimes  entirely  incapacitated,  even  from  walking.  Nf^^volls 
manifestations  may  be  severe,  even  to  the  ix)int  of  insanity,  especiall}^  in  cases*  of 
procidentia  foUoviing  hysterectomy.  In  the  latter  class  the  psychic  element  result- 
ing from  disappointment  at  the  failure  of  the  operation  plays  a  significant  part. 

Urinary  symptoins  are  common  owing  to  inability  completely  to  evaluate 
the  bladder.  Conistipation  is  also  frequently  present,  especially  if  there  is  a 
rectocele.  Sometimes  neither  the  act  of  urination  nor  of  defecation  can  be 
accomplished  without  manual  reduction  of  the  prolapsed  parts. 

Bleeding  and  a  foul  discharge  may  result  from  the  ulceration  of  the  isurface, 
and  are  signs  which  often  lead  to  the  diagnosis  of  cancer. 

The  treatment  of  procidentia  i^  either  palUative  or  surgical.  As  procidentia 
often  occurs  in  elderly  or  aged  women  in  whom  a  slirgical  operation  might  be 
dangerous,  palliative  treatment  m  not  mfrequently  indicated.  This  consists 
chiefly  in  the  use  of  various  form^  of  pessaries  and  uterine  aipports.  Hard- 
rubber  pessaries  are  the  best  to  use  if  they  can  be  fitted  properly.  The  particu- 
lar form  of  pessary  can  only  be  detennined  by  trial.  Tlie  ^oft-rubber  doughnut 
pessaries  become  foul  very  quickly,  but  sometimes  it  Is  necessary  to  use  them. 

Many  cases  qf  procidentia  cannot  be  kept  reduced  by  any  of  the  pessaries 
in  common  use.  This  is  particularly  true  when  the  vaginal  walls  roll  out  in 
voluminous  folds,  carrying  the  pessary  with  them>  so  that  there  is  no  oppor- 
tunity for  it  to  engage  behind  the  pubic  arch.  The  only  support  which  can 
hold  up  such  a  uterus  is  the  cup-pessary,  fitted  with  a  stem  and  harness.  This 
type  is  uncomfortable  and  almost  sure  to  cause  ulceration,  and  should  rarely 
be  employed.  Some  women  are  able  to  keep  fairly  comfortable  by  wearing  a 
very  tight  perineal  bandage  with  a  supporting  pad. 

At  the  present  day  surgical  treatment  is  much  more  successful  than  formerly. 
Most  cases  can  be  completely  cured  by  operative  methods,  while  all  cases  can 
be  assured  of  relief.     The  results  of  surgery  are  so  satisfactory  that  operation 
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should  always  be  advised  except  when  there  is  some  strong  contra-indication 
ill  the  patient'*  general  health. 

There  are  numerous  excellent  operations  for  procidentia.  Ever>^  gyne- 
cologic surgeon  of  experience  has  his  indivitlual  technic,  and  it  would  be  impos- 
sible in  this  work  to  include  all  the  various  methods  that  give  good  results. 
Several  of  the  oix^rations  iu  coraixion  use  are  di^seribed  in  detail  in  the  section 
on  Surgical  Technic.  It  may  be  said,  in  general ^  that  the  best  operations  now 
used  can  be  di\ided  into  two  classes— thase  that  employ  the  interposition  prin- 
ciple, and  those  that  depend  on  artificial  suspension  from  the  abdomen. 

B}^  'Hnterptjsition*'  is  meant  the  separation  of  the  uterus  from  the  bladder, 
rotating  the  fundus  far  forward,  and  stitching  the  bladder  on  the  posterior 
surface  of  the  uterus.  The  uterus  thus  act^  as  a  iiupport  to  the  bladder,  reducing 
the  cystocele. 

The  operation  is  described  in  detail  on  page  699. 

To  Dr,  Watkias,  of  Chicago^  is  due  the  chief  credit  of  this  operation.  The 
principle  is  extensively  used  in  the  European  clinics  and  it  has  many  adherents 
in  this  country.     Those  who  use  the  t)i>eration  rei>ort  excellent  results. 

The  principle  of  suspension  is  also  widely  used  in  this  country,  though  in 
its  use  there  is  a  great  variety  of  technic.  The  author  favoi*s  this  principle, 
and  a  detailed  description  of  the  operation  used  by  him  is  given  on  page  696. 
This  operation  involves,  first,  an  amputation  of  the  elongated  cervix,  phistie 
repair  of  the  cystocele,  and  repair  of  the  relaxed  perineum.  The  second  part 
of  the  operation  consists,  in  performing  a  supravaginal  hysterectomy,  attaching 
the  remaining  cervical  stump  to  the  broad  ligaments,  interposing  tlie  cervical 
stump  under  the  bladder,  and  then  attaching  it  to  the  anterior  abdominal  wall. 

Other  operations  described  in  the  section  on  Technij:^  are  those  reeommende4 
by  GoflTe,  Baldy,  Crile,  Mayo,  etc. 

The  operative  methods  thus  far  referred  to  practically  preclude  a  later 
pregnancy,  though  some  cases  of  successful  childbirth  have  been  reported  fol- 
lowing the  interposition  operation, 

Procitlentia  may  occur  in  comparatively  young  women  who-  wish  more 
children.  These  patients  can  lie  greatly  relievetl  by  the  performance  of  an 
operation  similar  to  that  reconuiiended  fr}r  partial  prolapse,  and  yet  be  left 
in  a  condition  i^i  which  the  danger  of  serious  dystocia  is  practically  absent.  The 
operation,  as  aiready  noted,  consists  of  plastic  repair  of  the  cervix,  anterior 
wall,  and  perineum,  together  with  a  suspension  of  the  uterus,  preferably  by  the 
Olshausen  method. 

The  cervix  is  not  so  apt  to  l>e  elongated  iu  younger  women,  but  it  may  be. 
If  it  is  necessary'  to  amputate  it,  the  operation  of  Hegar  (described  on  page  599) 
is  the  Ix^l  to  employ,  as  by  this  method  exact  approximation  can  lie  attained 
with  first^intention  healing.  It  is  of  great  importance  to  avoid  the  formation 
of  scar-tissue,  which  mny  serve  either  to  prevent  impregnation  or,  if  conception 
doe^  take  place^  to  interfere  seriously  with  childbirth. 
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ANTEFLEXIOlf 

The  utema  is  normally  anteflexcd  at  the  junction  of  the  ecnHs  and  fundus. 
The  tenn  "anteflexion,"  however,  is  commonly  used  to  denote  an  abnoniiiilly 
sharp  angiilntion.  It  b  difficult  to  state  precisely  the  limit  of  normal  ank'^ 
flexion,  for  what  may  be  normal  in  one  individual  might  Ije  abnormal  in  anotijer. 
It  is  UBuaUy  stated  that  if  the  angle  between  oen-ix  and  foody  is  less  than  90 
degrees  it  Ls  pathologic.  The  angle  may  Ix?  so  acute  that  the  fundus  and  cervix 
are  nearly  parallel  The  cer\'ix  is  usually  abnormally  long,  and  may  w|ual  or 
even  exceed  the  length  of  the  fundus. 

The  uterus  may  acquire  anteflexion  by  the  pressure  of  overhing  tumors* 
by  contracting  iwlhesions^  or  by  relaxed  ^"nports.  The  first  of  thpi^  cnu^i^ 
is  not  common.  Contracting  adhesions  may  produce  anteflexion  by  forming 
on  the  anterior  wall  and  drawing  the  fundus  forward,  or  they  may  form  on  tbi 
posterior  wall  and  draw  the  center  of  the  ut^rui?  backward,  while  the  fimdus 
is  held  forward  by  its  ligaraent^s.  Adhesions  are  a  rare  cause.  Relaxation  of  the 
uterine  supports  sometimes  acts  in  such  a  way  as  to  allow  the  uterus  to  sag  Imek 
in  t1Bt^oc<^sision,  the  fundus,  however,  teing  held  forward  by  the  round  ligaments. 
This  is  quite  common.  In  the  greatest  number  of  cai?es  anteflexion  i«*  the 
result  of  a  faulty  development,  and  is  usually  ai?.soeiated  with  other  defects  in 
the  uterus.  The  typical  anteflexed  uterus  is  hj'poplastie  and  the  cervix  is  lo!J;g 
and  conicaL  The  uterus,  a^  a  w^hole,  in  most  cases  lies  abnormnlly  far  back 
in  the  hollow  of  the  sacrum,  in  the  position  already  described  as  that  of  retroec^^- 
sion.  The  carvix  points  cither  in  the  direction  of  the  vaginal  sixis,  or  forward 
toward  the  anterior  vaginal  wall  This  form  and  position  of  the  uterus  iu  that 
which  is  normally  found  before  puberty.  The  condition  iB,  therefore,  oae  of 
infantilism. 

Other  evidences  of  hypoplasia  are  also  frequently  foutidi  as  a  short  anti?rior 
or  fxtsterior  vaginal  wall,  short  ut^rosacral  ligament^j  infantile  type  of  ovaries, 
etc. 

Besides  the  local  hypoplasia  of  the  pelvic  organs  the  individual  may  exhibit 
evidences  of  infantilism  in  many  parts  of  her  ph>*sical  make-up<  On  the  other 
hand,  the  deficient  development  may  appear  only  in  the  pelvic  organs  of  an 
individual  otherwise  fully  matured. 

In  the  severe  cmm  of  anteflexion  there  is  usually  to  be  found  at  the  internal 
OS  a  cicatricial  thickening  which  produces  a  certain  amount  of  stenosis  of  the 
canal.  This  occurs  more  often  on  the  posterior  wall,  but  may  be  on  the  anterior, 
or  it  may  involve  the  entire  circumference  as  an  annular  constricting  band. 
The  significance  of  this  process  is  discussed  elsewhere. 

The  small  anteflexed  ut^^rus  feels,  on  examination,  to  be  rather  firm  and 
unyielding,  but  when  the  patient  is  anesthetized  it  is  found  to  be  softer  and  more 
fla<M4d  and  with  less  erectile  power  than  the  normal  uterus  under  like  conditions. 
This  would  indicate  a  deficiency  in  the  musculature.     This  is  another  evidence 
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of  infantilism,  for  it  is  known  that  in  the  uterus  before  puberty  the  connective 
tissue  predominates  over  the  muscular  tissue,  whereas  in  the  properly  develo[>ed 
uterus  the  reverse  is  true. 

Symptoms.— Anteflexion  may  exist  without  symptoms,  but  it  m  usually 
associated  with  either  dysmenorrhea  or  sterility,  or  both.  There  seems  t<j  be 
no  doubt  that  these  s^inptoms  are  in  some  way  the  mechanical  result  of  the 
angulation  and  constriction  of  the  uterine  canal,  but  just  how  they  are  pro- 
duced has  not  yet  been  satisfactorily  explained.  The  relationship  of  ante- 
flexion to  dysmenorrhea  and  sterility  is  dwelt  on  in  the  sections  on  those  sult> 
jects. 

The  retrocession  of  the  uterus  commonly  met  with  in  anteflexion  often 
produces  symptoms  identical  with  those  from  retroversion,  and  for  the  same 
reason.  In  fact,  the  cer\4x,  both  in  retroversion  and  retroflexion^  is  practically 
in  the  same  position.  Hence  it  is  that  patients  with  anteflexion  often  complain 
of  baekacihc  and  pain  in  the  sides  of  the  pelvis,  the  latter  s^Tciptom  being  tlue  to 
stasis  of  the  veins  in  the  broad  lif^ament. 

It  has  betm  our  experience  that  patients  with  anteflexion  are  especially  prone 
to  chronic  appendicitis,  but  no  adequate  explanation  of  this  can  be  g^iven. 

Women  in  whom  antcHoxion  produces  dysmenorrhea  nearly  always  have 
an  unstable  nervous  eciuilibrium.    {See  Dysmenorrhea  and  section  on  Neurolo^\) 

The  diagnosis  of  anteflexion  is  readily  made  hy  passing  the  examining  finger 
along  the  anterior  waU  of  the  cervix  and  pressing  deeply  into  the  anterior  vault 
of  the  Viigiim,  when  the  angle  Ix^wfHm  cervix  and  body  of  the  uterus  can  always 
be  felt.  Mistakes  are^  however,  fretiucntly  made  on  account  of  the  retroces- 
sion of  the  uterus  and  the  forward  direction  of  the  cer\"ix,  which  on  hasty  ex- 
amination give  the  impression  of  a  retro vei*sion.  A  myoma  centrally  placed 
on  th<^  anterior  %vall  of  tlie  fundus  may  simulate  closely  an  acute  anteflexion. 

The  treatmeEt  of  an  t4:' flex  ion  of  the  uterus  is  mentioned  in  detail  in  Part  III. 
It  comprises  four  methods:  the  use  of  stem-pessaries,  instrumental  dilatation, 
pJastic  operations  on  the  cervix,  and  sus[)ension  of  the  uterus  from  the  anterior 
abdominal  wall.  By  the  orthopedic  or  t^ssarj'  method  a  straight  or  slightly 
bent  canalized  stem,  usually  made  of  hard  rubber,  is  inserted  in  the  uterine  canal, 
[^^here  it  Ls  kept  for  six  weeks  or  tw(3  months.  Dysmenorrhea  and  sterility  are 
sometimes  entirely  cured  by  this  measure,  but  it  is  to  l>e  remembered  that  it 
may  cause  infection  of  the  tul>es.  The  use  of  stem-i>es.saries  sometimes  jxTma- 
nently  reduces  the  anteflexion,  but  frequently  the  uterus  returns  to  its  former 
position.  The  recurrence  of  the  anteflexion  is  not  always  accompanied  by  a 
return  of  the  sjinptoms. 

Dilatation  of  the  cer\acal  canal  should  be  done  under  an  anesthetic,  and  is 
best  |>erformed  with  Hank's  graduated  tlilators. 

If  a  cicatricial  banil  is  present  at  the  internal  os  the  dilatation  may  be  difli- 
cult.  It  is  sometimes  necessarv^  to  incise  this  obstruction  with  a  bistoury. 
Simple  dilatation  is  successful  in  a  limited  number  of  cases* 
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'  Plastic  operations  on  the  cervix  are  numerous,  but,  .though  occasionally 
successful,  are  rather  unsatisfactory  in  their  results.  The  operations  most  used 
are:  the  removal  of  a  transverse  wedge  from  the  posterior  wall  of  the  cervix, 
the  posterior  discission,  and  the  bilateral  artificial  laceration.  These  operations 
are  described  in  the  section  on  Technic. 

Suspension. — It  has  been  stated  above  that  the  musculature  of -the  typical 
anteflexed  uterus  is  lax  and  flaccid.  The  characteristic  sagging  back  in  the  posi- 
tion of  retrocession  is,  in  reality,  a  condition  of  relaxation,  differing  only  from 
congenital  or  developmental  retroflexion  in  that  the  fundus  points  forward  in 
relation  to  the  cervix  instead  of  backward.  There  may  even  be  a  limited  amount 
of  descensus.  When  the  abdomen  is  opened  the  anteflexion  may  be  com- 
pletely reduced  by  drawing  the  fundus  upward  toward  the  wound  in  the  ab- 
dominal wall.  By  suspending  the  uterus  the  angulation  can  be  permanently 
reduced.  This  is  best  accomplished  either  by  the  Gilliam  type  of  operation  or 
by  the  Olshausen  method,  preferably  the  latter.  In  other  words,  anteflexion 
may  be  treated  exactly  as  congenital  retroflexion,  and  this  is  reasonable  because 
the  two  conditions,  from  a  pathologic  standpoint,  are  nearly  the  same. 

The  results  of  the  suspension  operation  for  anteflexion  are  not  always  suc- 
cessful either  for  dysmenorrhea  or  for  sterility,  but  in  the  experience  of  the 
writer  they  are  considerably  more  satisfactory  than  those  secured  by  the  other 
methods  mentioned  above. 

In  all  cases  of  anteflexion  the  presence  of  a  cicatricial  band  at  the  internal 
OS  makes  the 'prognosis  worse  as  regards  curing  the  symptoms.  If  the  suspen- 
sion operation  is  employed  it  should  always  be  preceded  by  a  thorough  dilatation 
of  the  cervix.       .  -  • 

INVERSION  OF  THE  UTERtJS 

Inversion  of  the  uterus  is  due  primarily  to  a  relaxation  of  the  uterine  wall 
and  most  frequently  occurs  as  a  complication  of  childbirth.  It  may  also  result 
gradually  from  the  traction  of  a  submucous  or  pedunculated  fibroid  or  from 
cancer,  so-called  onkogenetic  inversion.  That  the  condition  even  after  child- 
birth is  a  rare  one  is  shown  by  Jones'  collected  figures,  which  show  an  average 
of  1  case  in  128,767  labors. 

Inversion  of  the  uterus  is  either  acute  or  chronic,  those  cases  which  last  a 
month  or  less  being  called  acute,  those  seen  at  a  period  longer  than  this  being 
regarded  as  chronic.  Inversions  from  gynecologic  causes — t.  e.,  the  traction  of 
tumors — arc  always  of  the  chronic  type. 

The  inversion  is  called  ''incomplete"  when  the  fundus  does  not  pass  the  cervix, 
and  "complete"  when  it  extends  beyond  this  point.  In  very  rare  instances  the 
inversion  includes  the  cervax,  so  that  the  entire  organ  is  inside  out.  Usuallj', 
however,  the  cervix  remains  as  a  sort  of  collar  about  the  inverted  fundus. 

In  all  chronic  cases  the  cervix  is  firmly  contracted,  while  in  the  acute  cases 
following  labor  it  becomes  contracted  very  quickly,  from  a  few  minutes  to  a 
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few  hours  (W.  C.  Jones).  In  acute  cases  the  inverted  fundus  is  large,  but  in 
the  chronic  form  it  may  become  markedly  involuted  (Hoover).  Some  cases  of 
gangrene  have  been  reported  where  the  circulation  has  been  cut  off.  If  there 
is  an  associated  prolapse  or  a  pedunculated  myoma  the  mass  may  extrude  from 
the  vulva. 

The  symptoms  of  aTcute  inversion  are  shock  and  hemorrhage,  cases  of  this 
kind  being  entirely  within  the  sphere  of  obstetrics.  The  symptoms  of  chronic 
inversion  are  similar  to  those  of  prolapse. 

The  diagnosis  in  acute  cases  is  usually  unmistakable,  but  in  the  chronic 
variety  it  may  offer  considerable  difficulty.  The  condition  with  which  inversion 
is  most  apt  to  be  confounded  is  that  of  a  pedunculated  fibroid.    When  the  fibroid 


Fio.  19a — Myomatous  Polyp. 

I>i8tinguisbed  from  inversion  by  a  deepening  of 

the  uterine  canaJ. 


o\t\t>. 


Fig.  199.— Myoma    Causing    Inversion    bt 

Traction. 

Distinguished  from  simple  polyp  by  shortening 

the  uterine  canal. 


and  inversion  occur  simultaneously  the  diagnosis  is  still  more  puzzling.  W.  C. 
Jones  has  offered  an  excellent  means  of  differentiation  in  pointing  out  that  the 
key  to  the  situation  is  the  length  of  the  uterine  canal,  a  fibroid  always  producing 
elongation;  inversion  always  shortening  it.  The  accompanying  diagrams  illus- 
trating this  point  are  adapted  from  Jones'  article. 

If  the  patient's  abdomen  is  not  too  thick,  the  depression  from  the  abdominal 
side  caused  by  the  inversion  can  be  felt  by  bimanual  examination. 

The  treatment  of  acute  inversion  is  immediate  manual  reposition.  If  this 
is  difficult,  it  is  better,  according  to  Kustner,  to  resort  at  once  to  the  conservative 
method  of  operation  described  in  Part  III. 

Surgical  treatment  of  chronic  inversion  is  either  radical  or  conservative,  the 
choice  of  which  course  is  determined  as  in  other  uterine  conditions.    Thus,  if 
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the  uterus  be  studded  with  fibroids,  or  if  there  is  suggestion  of  malignancy,  or 
if  the  patient  is  past  the  menopause,  extirpation  of  the  uterus  is  indicated. 
This  can  be  done  by  the  abdominal  or  the  vaginal  route,  the  former  being  recom- 
mended because  of  the  better  opportunity  of  preventing  a  future  prolapse  of 
the  vagina. 

Of  the  conservative  operations,  that  devised  by  Klistner  and  termed  "colpo- 
hysterotomy''  is  the  classical  method,  though  it  has  been  modified  to  some 
extent  by  others.  Two  forms  of  operation  are  described  in  the  section  on 
Operative  Surgery. 

Vaginal  amputation  of  the  extruded  fundus  is  sometimes  done,  but  is  an 
operation  not  to  be  highly  recommended.  The  same  may  be  said  of  reposition 
of  the  inverted  uterus  by  the  abdominal  route. 


Injuries  due  to  Chtldbirth 

T 

LACERATION  OF  CERVIX 

Laceil^tions  of  the  cervxx  usually  result  from  childbirth,  especially  when 
there  has  been  instrumental  delivery.  They  are  also  caused  by  dilatation 
operations  and  instrumental  abortions. 

Tears  of  the  cervix,  a,s  a  rule,  occur  on  one  or  both  sides.  Occasionally 
the  posterit»r  and,  more  rarel>%  the  anterior  lips  are  toni.  If  the  laceration 
takes  place  in  more  than  two  places  it  is  called  stellate. 

The  .surface  of  a  cervical  tear  may  heal  over  completely,  leaving  only  a  smooth 
cleft  without  further  change  in  the  cer%"ix.  Usually,  however,  lacerations  pro- 
duce certain  pathologic  ccmditions,  the  most  important  of  which  are  eversion 
of  the  mucous  membrane  (ectropion),  hypertrophy  of  the  lips,  erosion,  and  c^^st 
fonnation  of  the  Nabothian  f^lands. 

Eversion  or  ectropion  Results  from  a  pKmting  of  the  cervical  lips  after  laccra- 
tion»  by  which  the  muctjus  membrane  is  allowed  to  roll  outward  toward  the 
vagina.  This  condition  of  the  nmcosa  is  greatly  aggravated  by  the  various 
chronic  inflammatory  changes  in  the  cervical  tissues  that  are  apt  to  ensue  after 
laceration. 

Hypertrophy  of  the  cervix  following  laceration  relates  to  an  enlargement 
of  the  cervical  lips,  which  sometimes  is  very  great.  This  increaK^  in  size  is  due 
partly  to  an  actual  hyperplasia  of  the  cer\ical  connective-tissue  stroma,  partly 
to  a  chronic  inflammatory  infiltration,  anfl  partly  to  a  general  e<lema  of  the 
tissues,  A  further  important  factor  in  the  enlargement  of  the  cervix  is  ilepend- 
ent  on  the  change  in  the  endoeervical  glands.  These  glands,  it  will  lie  remem- 
bered, are  of  a  complicated  racemose  type,  with  small  single  ducts  opening  into 
the  cervical  canal.  The  ducts  easih^  become  obstructed  with  resultant  cyst 
formation  of  the  main  portion  of  the  gland.  If  a  nuTuijcr  of  tlie  glands  become 
cystic  the  cervix  may  In^  enormously  enlarged.  The  contents  of  the  cysts  con- 
sist primarily  of  true  mucus  from  the  st^creting  lining  cells  of  tlie  glands,  but  there 
is  apt  to  be  a  mixed  infection  which  adds  products  of  inflammation  and  detritus 
to  the  mucous  material.  The  mucous  membrane  of  an  everted  cervix  is  practically 
always  infected,  and  frecjuently  shows  microscopically  a  necrosis  and  desquama- 
tion of  the  superficial  epithelium.  If  this  condition  !>ecomes  sufficiently  exten- 
sive to  Ije  re(*<ignized  by  inspection  it  is  termed  '^ero.^on."  Errjsion  antl  ulcera- 
tion of  the  cervix,  as  a  result  of  a  laceration  and  its  attendant  cervicitis,  is  not  as 
common  as  is  supposed-  The  everted  mucous  membrane  has  a  deep  red  appear- 
ancCt  which,  to  the  inexperienced  eye,  gives  the  impression  of  a  loss  of  surface 
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tissue.  The  diagnosis  of  "ulceration  of  the  cervix"  is,  therefore,  very  oft^ 
erroneously  made.  True  ulceration  where  observed  must  always  be  regarded 
with  concern,  as  it  is  likely  to  indicate  some  form  of  disease  more  serious  than 
simple  cervicitis.  Its  appearance  demands  a  removal  of  tissue  for  microscopic 
examination. 

The  spontaneous  healing  of  cervical  tears  is  often  attended  with  dense 
scar-formation  most  marked  in  the  angles  of  the  lacerations.  This  scar- 
formation  may  extend  out  on  the  lateral  walk  of  the  vagina  or  upward  into  the 
parametrium.  The  contraction  of  the  scar-tissue  may  immobilize  the  uterus 
to  some  extent,  or  cause  version  of  the  body  to  one  side  or  backward. 

Symptoms. — Lacerations  of  the  cervix  do  not  cause  definite  local  pain,  as 
the  cervix  is  a  peculiarly  insensitive  organ.  The  hypertrophy  of  the  lips  in- 
creases the  weight  of  the  uterus,  and  as  there  is  usually  some  prolapse  asso- 
ciated with  severe  lacerations,  the  sense  of  weight  and  pelvic  pressure*  is  often 
present.  Backache  is  a  somewhat  inconstant  sjmiptom.  If  the  uterus  is 
immobilized  by  scar-tissue  in  the  parametrium  there  is  increased  pelvic 
discomfort.  Ectropion  alwa3rs  produces  leukorrhea  and  sometimes  irr^ukur 
bleeding. 

Numerous  so-called  "reflex"  disturbances  from  cervical  tears  have  been 
described,  such  as  headaches,  pains  in  the  spine,  and  various  hysteric  neuroses. 
These  are  undoubtedly  secondary  nervous  manifestations  of  depleted  health 
caused  by  the  damage  to  the  pelvic  organs  in  which  the  lacerated  cervix  is  only 
one  factor. 

Laceration  of  the  cervix  sometimes  causes  sterility,  probably  as  a  result  of 
the  chemically  changed  secretions  from  the  everted  and  inflamed  mucous 
membrane  which  may  be  inimic  to  the  life  of  the  spermatozoa. 

Women  with  deep  tears  extending  to  the  internal  os  are  very  apt  to  have 
multiple  miscarriages,  probably  due  to  interruption  of  the  normal  function  of 
the  uterine  musculature. 

The  diagnosis  of  lacerated  cervix  is  usually  obvious  both  to  touch  and 
sight.  The  erosion  and  eversion  of  the  mucous  membrane  may  simulate  the 
ulcerations  of  tuberculosis  and  syphilis,  but  these  latter  are  very  rare. 

It  is  of  the  greatest  importance  to  distinguish  between  severe  laceration  and 
cancer  of  the  cervix.  It  is  sometimes  very  difficult  to  make  a  diagnosis  without 
the  removal  of  a  section  for  microscopic  examination.  To  the  touch  the  hard 
hypertrophied  lips  of  cervicitis,  made  irregular  and  nodular  by  the  Nabothian 
retention  cysts,  may  \)e  almost  indistinguishable  from  cancer.  Bleeding  from 
contact  of  the  examining  finger  which  is  so  characteristic  in  cancer  is  sometimes 
met  with  in  rases  of  laceration  with  erosion.  On  inspection  the  Nabothian 
cysts  can  usually  be  readily  seen.  The  presence  of  these  cysts,  as  a  rule,  is 
evidence  against  cancer,  hut  this  is  by  no  means  always  the  case. 

It  should  ]>e  remembered  that  cancer  usually  originates  in  one  of  these  lacer- 
ated everted  cervices,  so  that  on  the  least  suspicion  a  specimen  must  be  removed 
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for  microscopic  examination.  In  an  early  cancer  of  the  cervix  the  point  of  origin 
is  not  always  distinguishable.  In  a  doubtful  case,  therefore,  it  is  best  to  remove 
several  pieces. 

Parametrial  cicatrices  sometimes  obscure  the  diagnosis,  for  it  immobilizes 
the  uterus  and  gives  to  the  examining  finger  a  sense  of  indefinite  resistance  in 
the  adnexa  closely  resembling  a  chronic  salpingitis  with  adhesions. 

Treatment  of  Lacerated  Cervix. — Nearly  every  woman  who  bears  a  child 
has  some  laceration  of  the  cervix.  Only  those  require  treatment  that  give 
definite  symptoms,  or  that  by  their  appearance  threaten  the  development  of  a 
cancer.  Unless  the  tears  are  small,  it  is  advisable  always  to  repair  the  cervix 
as  a  routine  during  plastic  operations  of  the  vagina,  and  to  examine  micro- 
scopically the  tissue  removed. 

Eroded  and  inflamed  cervices  may  be  temporarily  improved  by  local  applica- 
tions sudi  as  iodin,  ichthyol,  and  glycerin  tampons,  etc.,  but  they  cannot  in  this 
way  be  permanently  cured. 

Surgical  treatment  is  based  usually  on  the  operation  dievised  by  Emmet 
many  years  ago  and  never  improved  upon.  This  consists  in  denuding  the  edges 
of  the  clefts  caused  by  the  laceration,  and  sewing  the  denuded  surfaces  together 
(see  page  593).  If  there  is  great  hypertrophy  of  the  lips  or  extensive  scar- 
tissue  formation  it  may  be  necessary  to  resort  to  other  measures,  as  the  removal 
of  transverse  wedges  from  the  lips  (see  page  598)  or  to  amputation  of  the  entire 
cervix. 

Unless  the  cervix  is  elongated,  as  in  prolapse  and  procidentia  cases,  it  is 
best  to  perform  a  tracheoplasty  rather  than  amputation  if  there  is  likehhood  of 
later  child-bearing. 

If  amputation  of  the  cervix  is  necessary,  Hegar's  method  gives  the  best 
results  (see  page  599),  as  it  secures  a  more  accurate  approximation  of  the  wound 
edges  than  does  any  other  form  of  operation. 

CYSTOCELE* 

Cystocele  is  a  descent  of  the  bladder  toward  the  introitus  caused  by  relaxation 
of  the  anterior  vaginal  wall.  In  the  great  majority  of  cases  cystocele  is  one  of  the 
results  of  child-bearing,  though  it  may  occur  in  nuUi parous  and  even  in  virgin 
women.  When  not  the  result  of  the  injuries  of  childbirth  it  is  due  to  congenital 
tissue  weakness. 

Cystocele  is  nearly  always  associated  with  a  greater  or  less  degree  of  prolapse. 
In  general,  the  two  conditions  are  roughly  proportionate  to  each  other.  This 
is  due  to  the  intimate  attachment  which  the  bladder  has  to  the  anterior  wall  of 
the  cervix  uteri,  so  that  neither  organ  can  prolapse  without  a  tendency  to  drag 
the  other  with  it.  Cystocele,  especially  of  the  congenital  type,  is  occasionally 
seen  with  little  or  no  prolapse  of  the  uterus,  but  this  is  uncommon,  and  may  be 

*  For  mechanism,  see  that  of  Prolapse. 
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tissue.  The  diagnosis  of  "ulceration  of  the  cervix"  is,  therefore,  very  often 
erroneously  made.  True  ulceration  where  observed  must  always  be  regarded 
with  concern,  as  it  is  likely  to  indicate  some  form  of  disease  more  serious  than 
simple  cervicitis.  Its  appearance  demands  a  removal  of  tissue  for  microsoopic 
examination. 

The  spontaneous  healing  of  cervical  tears  is  often  attended  with  d^ue 
scar-formation  most  marked  in  the  angles  of  the  lacerations.  This  scar- 
formation  may  extend  out  on  the  lateral  walls  of  the  vagina  or  upward  into  the 
parametrium.  The  contraction  of  the  scar-tissue  may  immobilize  the  uterus 
to  some  extent,  or  cause  version  of  the  body  to  one  side  or  backward. 

Symptoms. — Lacerations  of  the  cervix  do  not  cause  definite  local  pain,  as 
the  cervix  is  a  peculiarly  insensitive  organ.  The  hypertrophy  of  the  lips  in- 
creases the  weight  of  the  uterus,  and  as  there  is  usually  some  prolapse  asso- 
ciated with  severe  lacerations,  the  sense  of  weight  and  pelvic  pressure^is  often 
present.  Backache  is  a  somewhat  inconstant  symptom.  If  the  uterus  is 
inmiobilized  by  scar-tissue  in  the  parametrium  there  is  increased  pelvic 
discomfort.  Ectropion  always  produces  leukorrhea  and  sometimes  irr^ular 
bleeding. 

Numerous  so-called  "reflex"  disturbances  from  cervical  tears  have  been 
described,  such  as  headaches,  pains  in  the  spine,  and  various  hysteric  neuroses. 
These  are  undoubtedly  secondary  nervous  manifestations  of  depleted  health 
caused  by  the  damage  to  the  pelvic  organs  in  which  the  lacerated  cervix  is  <Mily 
one  factor. 

Laceration  of  the  cervix  sometimes  causes  sterility,  probably  as  a  result  of 
the  chemically  changed  secretions  from  the  everted  and  inflamed  mucous 
membrane  which  may  be  inimic  to  the  life  of  the  spermatozoa. 

Women  with  deep  tears  extending  to  the  internal  os  are  very  apt  to  have 
multiple  miscarriages,  probably  due  to  interruption  of  the  normal  function  of 
the  uterine  musculature. 

The  diagnosis  of  lacerated  cervix  is  usually  obvious  both  to  touch  and 
sight.  The  erosion  and  eversion  of  the  mucous  membrane  may  simulate  the 
ulcerations  of  tuberculosis  and  syphilis,  but  these  latter  are  very  rare. 

It  is  of  the  greatest  importance  to  distinguish  between  severe  laceration  and 
cancer  of  the  cervix.  It  is  sometimes  very  difficult  to  make  a  diagnosis  without 
the  removal  of  a  section  for  microscopic  examination.  To  the  touch  the  hard 
hypertrophied  hps  of  cervicitis,  made  irregular  and  nodular  by  the  Nabothian 
retention  cysts,  may  be  almost  indistinguishable  from  cancer.  Bleeding  from 
contact  of  the  examining  finger  which  is  so  characteristic  in  cancer  is  sometimes 
met  with  in  cases  of  laceration  with  erosion.  On  inspection  the  Nabothian 
cysts  can  usually  be  readily  seen.  The  presence  of  these  cysts,  as  a  rule,  is 
evidence  against  cancer,  but  this  is  by  no  means  always  the  case. 

It  should  be  remembered  that  cancer  usually  originates  in  one  of  these  lacer- 
ated everted  cervices,  so  that  on  the  least  suspicion  a  specimen  must  be  removed 
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for  microscopic  examination.  In  an  early  cancer  of  the  cervix  the  point  of  origin 
is  not  always  distinguishable.  In  a  doubtful  case,  therefore,  it  is  best  to  remove 
several  pieces. 

Parametrial  cicatrices  sometimes  obscure  the  diagnosis,  for  it  immobilizes 
the  uterus  and  gives  to  the  examining  finger  a  sense  of  indefinite  resistance  in 
the  adnexa  closely  resembling  a  chronic  salpingitis  with  adhesions. 

Treatment  of  Lacerated  Cervix. — Nearly  every  woman  who  bears  a  child 
has  some  laceration  of  the  cervix.  Only  those  require  treatment  that  give 
definite  symptoms,  or  that  by  their  appearance  threaten  the  development  of  a 
cancer.  Unless  the  tears  are  small,  it  is  advisable  always  to  repair  the  cervix 
as  a  routine  during  plastic  operations  of  the  vagina,  and  to  examine  micro- 
scopically the  tissue  removed. 

Eroded  and  inflamed  cervices  may  be  temporarily  improved  by  local  applica- 
tions 8U(*h  as  iodin,  ichthyol,  and  glycerin  tampons,  etc.,  but  they  cannot  in  this 
way  be  permanently  cured. 

Surgical  treatment  is  based  usually  on  the  operation  devised  by  Emmet 
many  years  ago  and  never  improved  upon.  This  consists  in  denuding  the  edges 
of  the  clefts  caused  by  the  laceration,  and  sewing  the  denuded  surfaces  together 
(see  page  593).  If  there  is  great  hypertrophy  of  the  lips  or  extensive  scar- 
tissue  formation  it  may  be  necessary  to  resort  to  other  measures,  as  the  removal 
of  transverse  wedges  from  the  lips  (see  page  598)  or  to  amputation  of  the  enture 
cervix. 

Unless  the  cervix  is  elongated,  as  in  prolapse  and  procidentia  cases,  it  is 
best  to  perform  a  tracheoplasty  rather  than  amputation  if  there  is  likelihood  of 
later  child-bearing. 

If  amputation  of  the  cervix  is  necessary,  Hegar's  method  gives  the  best 
results  (see  page  599),  as  it  secures  a  more  accurate  approximation  of  the  wound 
edges  than  does  any  other  form  of  operation. 

CYSTOCELEi 

Cystocele  is  a  descent  of  the  bladder  toward  the  introitus  caused  by  relaxation 
of  the  anterior  vaginal  wall.  In  the  great  majority  of  cases  cystocele  is  one  of  the 
results  of  child-bearing,  though  it  may  occur  in  nulliparous  and  even  in  virgin 
women.  When  not  the  result  of  the  injuries  of  childbirth  it  is  due  to  congenital 
tissue  weakness. 

Cystocele  is  nearly  always  associated  with  a  greater  or  less  degree  of  prolapse. 
In  general,  the  two  conditions  are  roughly  proportionate  to  each  other.  This 
is  due  to  the  intimate  attachment  which  the  bladder  has  to  the  anterior  wall  of 
the  cervix  uteri,  so  that  neither  organ  can  prolapse  without  a  tendency  to  drag 
the  other  with  it.  Cystocele,  especially  of  the  congenital  type,  is  occasionally 
seen  with  little  or  no  prolapse  of  the  uterus,  but  this  is  uncommon,  and  may  be 

*  For  mechanism,  see  that  of  Prolapse. 
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regarded  as  a  le  hernia  of  the  bladder.  We  do  not,  however,  se**  prolapse  o 
the  uterus  witnout  some  descent  of  the  bladder.  This  is  a  fact  of  fjreiit  practical 
importance  in  the  matter  of  treatnient,  both  of  cystocele  and  prolapee  of  the 
uterus, 

Cystocele  u  lally  begins  in  the  upper  anterior  part  of  the  vagina  near  the 
attachment  of  toe  bladder  and  cervical  wall.  WTiere  the  vernal  wall  has  once 
loat  its  integi  the  eystoeele  is  gradually  increase<l  by  abdominal  prej^ure,  and 
in  time  appears  it  the  introttus.  The  exertion  of  abdominal  pressure  by  strain- 
ing or  standing  uauses  the  anterior  wall,  with  the  bladder  behind  it,  to  protrude 
into  the  world.  The  constant  application  of  the  force  of  abdominal  pressure 
acts  as  a  drag  on  the  cervix  of  the  uterus,  which  becomes  lengthened  and  attenu- 
ated, until  it  may  reach  the  stage  of  "^-'^^-^^^ntia.  The  force  of  abdominal  pre*- 
sure  serves  more  and  more  to  drag  tht  l  away  from  its  attachments  to  the 

rami  of  the  pubes*     As  this  attachi         is  one  of  the  most  important  support^^ 
of  the  uteroB,  the  uterus  itself  proiaps^-s  increasingly. 

The  descent  of  the  bladder  may  include  the  urethra,  and  when  this  take-? 
place  the  condition  is  termed  ^* urethrocele."  Urethrocele  is  usually  only  an 
incidental  part  of  the  process  of  cj'Btocele,  but  it  may  occur  alone. 

If  the  cystocele  extrudes  constantly  from  the  vagina  the  surface  epithelium 
becomes  dry  and  cormfied^  and  if  there  is  nlm  proeidejitia  it  may  become  ulcer- 
ated. 

The  S3rmptoms  of  cystocele  are  cloE?ely  aasoeiated  with  those  of  prolapse  of 
the  ut«rus,  the  chief  one  being  that  of  general  licaring-down  or  pehic  pressure 
with  tendency  to  fatigue.  This  might  more  profx^rl^^  be  spoken  of  as  an  asso- 
ciated symptom,  being  due  principally  to  the  prolapse  of  the  uterus.  If  the 
cystocele  is  advanced  the  patient  is  conscious  of  its  protrusion,  often  regarding 
it  as  the  womb.  This  annoyance^  may  have  a  deleterious  influence  on  the 
nervous  system  if  the  patient's  mind  become  riveted  on  the  local  condition. 
The  involvement  of  the  neck  of  the  bladder  causes  symptoms  of  urinar>^  irri- 
tability and  frequency,  while  the  sacculated  condition  of  the  bladder  walls 
prevents  complete  voiding,  and  thuB  produces  stagnation  and  chemical  changes 
in  the  urine.  Relaxation  of  the  urethra  and  neck  of  the  bladder  may  cause 
partial  incontinence,  especially  in  old  people.  Incomplete  voiding  of  the  urine 
sometimes  encourages  a  cystitis^  though  it  k  surpriaingly  uncommon. 

The  diagnosis  of  advanced  cj^tocele  la  entirely  obvious.  The  milder 
farms  are  diagnosed  by  fqieUng  the  anterior  wall  near  the  cer^dcal  reflexion,  and 
requesting  the  patient  to  bear  down  as  in  the  act  of  defecation.  There  is  a 
nonnal  amount  of  bulging  of  the  anterior  wall,  just  as  there  is  a  normal  amount 
of  descent  of  the  uterus,  and  this  must  be  learned  by  experience.  Under  ether 
the  amount  of  cystocele  present  is  demonstrated  by  grasping  the*  anterior 
vaginal  waU  with  tw^o  pairs  of  thumb  forceps  and  drawing  it  forward  toward 
the  opening.  The  difference  between  the  normal  and  pathologic  amount  of 
slack  is  easily  learned. 
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The  diagnosis  of  urptlu'ocele  is  determined  by  passing  a  sound  into  the 
urethra.  It  should  \x^  remembered  that  there  is  apt  to  be  a  considerable  hy|)er- 
trophy  of  the  anterior  vaginal  wall  at  tlie  level  of  the  urethra.  Tliis  hyper- 
trophied  protrusion  is  sometimes  taken  for  a  cystocele  or  for  urethrocele. 

Treatment. — The  folluunn^  remarks  on  tlie  treatment  of  cystocele  relate  to 
the  method  of  treating  genital  prolapse  by  suspemionf  and  are  not  entirely 
applicable  to  the  inlerposUiun  method,  which  involves  a  different  mechanical 
principle.     A  description  of  the  latter  technic  is  given  on  page  608. 

In  treating;  cystocele,  one  should  always  rememl>er  its  close  relationship  to 
prolapse  of  the  uterus,  and  rt^gard  the  two  contlitions  as  phiises  of  the  same 
process.  Failure  to  appreciate  this  fact  led  some  of  the  older  operators  to 
regard  cystocele  as  incurable.  This  is  because  the  simple  performance  of  a 
plastic  operation  on  the  anterior  wall  of  the  vagina,  without  permanently  cor- 
recting the  associated  prolapse  of  the  uteruij,  will  almost  certainly  te  followed  by 
a  recurrence  of  the  cystocele. 

On  the  other  hand,  however,  the  reduction  of  the  prolapse  of  the  uterus  will, 
at  the  same  time,  reduce  milder  grades  of  cystocele  without  pla^stic  operation 
on  the  cystocele. 

In  treating  cystocele,  therefore,  it  is  a  fundamental  principle  that  the  most 
essential  part  of  the  operation  is  the  elev^ation  of  the  cervix,  for  it  is  to  its  cer- 
vical attachment  that  the  bladder  chiefly  ow*es  its  position  in  the  peUis.  The 
elevated  cervix  does  not  take  up  all  the  slack  of  the  relaxed  anterior  wall,  and 
this  must  usually  bt*  (*orrect(Hl  by  a  pifistic  operation.  If  the  operation  is  done 
in  this  way  the  reduction  uf  the  cystocele  will  remain  permanent. 

Plastic  operations  for  folding  in  tlie  redundant  anterior  wall  are  numerous. 
A  useful  oiKTation  for  this  punxise  is  described  on  page  608.  Tliis  opera- 
tion, to  be  successful,  must  in  most  causes  In'  supplemented  by  some  form  of  sus- 
pension which  will  elevate  the  cervical  attachment  of  the  Vilafldep.  This  is 
accomplished  by  the  methi>ds  descriljed  under  Prolapse  an<l  Procidentia  of  the 
Uterus. 

A  special  point  to  Ijc  noted  in  the  operation  described  for  cystocele  is  the 
method  of  treating  the  upper  portion  of  the  cystocele  near  the  cervical  reflexion. 
The  denudation  is  carried  out  more  widely  than  at  the  lower  portion,  so  that 
when  the  vaginal  Haps  are  approximated  a  firm  bridge  is  made  across  the  front 
of  the  cer\ix,  carrying  it  backward  toward  the  sticrum.  This  serves  to  correct 
the  tendency  of  the  cer\ix  in  partial  prolapse  to  swing  toward  the  pubes. 

The  treatment  of  cystocele  by  the  interposition  method  involves  a  separation 
of  the  bkdder  from  the  uterus,  and  then  transposition  of  the  bladder  to  the 
poeterior  surface  of  the  uterus.  In  this  way  the  uterus  is  brought  under  the 
bladder  and  supports  it  from  below. 
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In  order  to  understand  the  niechaiii&m  of  perineal  lacerations  it  is  importimt 
to  have  a  clear  idea  of  the  essential  points  in  the  anatomy  and  function  of  the 
perineal  muscles.  Unfortunately^  the  subject  is  not  an  easy  one,  for  the  parts 
are  very  difficult  of  dissection  and  the  descriptions  of  them  are,  for  the  most  part, 
vague  and  misleading; 

The  most  practical  denionstration  of  the  functional  anatomy  of  the  pelvic 
diaphragm  which  we  have  seen  is  that  by  Stutkiiford,  published  in  Johnson's 
Surgical  Therapeutics.  His  statement  is  so  clearly  expressed  that  we  cannot 
do  better  than  to  quote  it  verbatim : 

*'The  levator  ani  muscle,  together  w]  ^  *  e  strong  fascia  covering  its  interna! 
and  external  surfaces,  is  conceded  to  be  the  essential  part  of  the  pelvic  diaphragm, 
but  there  is  no  uniformity  of  opinion  as  to  the  relative  value  of  the  two  elements^ 
the  mechanism  of  their  action  in  gi\ing  support,  and  how  they  are  affected  by 
injury.  The  levator  ani  i»  a  paired  muscle  which  has  its  origin  fi-om  the  tendin- 
ous arch  which  extends  from  the  lower  margin  of  the  puhes  to  the  spine  of  tlie 
ischium,  from  the  inner  surface  of  the  superior  ramus  of  the  pubes,  and  from  the 
pubes  parallel  to  the  symphysis.  The  fibers  coming  from  the  pubes  form  a  dis- 
tinct muscular  band,  the  pulK»coccygeus  muscle,  and  are  the  ma^t  important  part 
of  the  levator.  The  fillers  from  the  tendinous  arcb^  the  ileococcygieal  muscle, 
are  slender  fasciculi  separated  by  small  interspaces.  The  majority  of  the  fH:>ers 
from  the  tendinous  arch  are  inserted  into  the  lateral  nmrgins  of  the  cocc^'x, 
some  are  joined  with  the  muscles  from  the  opposite  side,  and  others  are  inserted 
into  the  anococcygeal  ligament.  The  fibers  of  the  pulx^coceygeus  arising  from 
the  pubes  pass  directly  backward,  some  of  the  fibers  uniting  with  the  fibers  of 
the  external  sphincter.  Others  pass  directly  to  the  anococcygeal  ligament^ 
while  stiU  others  Join  with  the  fibei^  from  the  opposite  side  posterior  to  the 
rectum,  some  of  the  fibers  mingling  with  the  longitudinal  fibers  of  the  rectum. 
The  muscle  is  in  close  relation  with  the  side  walls  of  the  lower  end  of  the  vagina, 
its  fibers  mingling  with  the  longitudinal  fibers  of  the  vaginal  wail.  The  relation 
of  the  muscle  to  the  external  spliincter  is  of  the  utmost  imf)ortance  and  is  so 
intimate  that  separation  by  dissection  is  impossible.  Functionally  the  two  mus- 
cles must  be  considered  together  as  forming  a  strong  nmscular  band  extending 
from  the  pubis  to  the  coccyx,  controlling  and  embracing  the  lower  end  of  the 
rectum  and  attached  to  the  side  walls  of  the  vagina.  It  is  usual  to  describe  the 
levator  ani  as  a  sling  or  horseshoe-shaped  muscle.  It  would  give  a  more  correct 
idea  of  the  structure  were  it  descriijed  as  V  shaped,  the  angle  of  the  V  l>eing 
much  wider  posteriorly  where  the  muscles  are  attachenl  to  the  ischial  spines 
and  narrowing  as  the  anterior  fibers  (pubococcygeus)  attached  to  the  pubic 
bone  are  aj^proaehcd.  The  sides  of  the  V  have  a  slight  convexity  toward  the 
median  line,  the  aiK?x  of  the  V  being  the  attachment  to  the  coccyx.  '  ■  open 
part  of  the  V  between  the  anterior  portion  of  the  pubococcygeus  mu        i  is 
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protected  by  the  urogenital  trigone  made  up  of  two  j*troiig  layers  of  fascia,  in- 
clovsing  between  them  the  deep  transversus  perinei  nius(*le.s  together  with  some 
involuntary  niitsele-fibers.  The  urogenital  trigone  is  attached  to  the  inner 
iiiai^ins  of  the  inferior  rairii  of  the  pubes  anterior  to  the  tuberosities  of  the  ischii, 
it«  sharp  posterior  Iwirder  marking  tlie  anterior  tx)undary  of  the  ischioreetal 
fossae.  It  i8  jM^rforated  by  the  vagina  and  urethra  and  fuses  with  the  fascia 
covering  these  organs.  The  posterior  surface  of  the  trigone  is  in  relation  with 
the  fascia  covering  lx)th  surfaces  of  the  levator  ani  and  gives  support  to  the 
fibers  of  the  pubocoecygeus.  The  dee|j  transversus  pennei,  rising  from  the 
inner  surface  of  the  tuberosity  of  the  iscliiuiii  lx*tween  the  layers  of  fascia  and 
forming  part  of  the  posterior  half  of  the  urogenital  trigone,  is  attached  along 
with  the  anterior  fibers  of  the  external  sphincter  to  the  so-called  centra!  tendon 
of  the  perineum.  It  is  this  part  of  the  r>erineum  that  I  l^elieve  has  l>een  im- 
properly dcscriljed, 

**In  an  article  of  mine  in  1909  the  importance  of  the  involmttary  muscle-fibers 
container!  in  the  pelvic  floor  was  emphasized.  The  study  of  these  fibers  was 
based  not  only  on  gross  dissection,  but  on  frozen  sections  and  microscopic  ex- 
amination of  the  tissues  from  the  cadaver  and  niicroBcopic  examination  of  tissue 
remoV€Ml  from  the  living  subjects  during  operative  procedure.  These  observa- 
tions have  been  confirmed  l>y  study  of  dissections  since  that  time.  These  in- 
vestigations showed  that  the  tissue  lying  between  the  halves  of  the  levator  ani 
and  at  the  points  of  attackment  of  the  anterior  end  of  the  external  sphincter 
and  to  the  def^p  transversus  {>erinei  muscles  in  the  |)e]"ineal  body  W4is  made  up 
largely  of  involuntar>^  musc1e-fil>ers.  These  fibers  running  in  both  a  transverse 
and  longitudinal  direction  ai*e  in  close  relation  to  all  the  muscles.  So  far  as  I 
have  been  able  to  determine,  no  fil>ers  from  the  two  halves  of  the  levator  ani 
muscle  pass  between  the  vagina  and  rectum.  These  involuntaiy  muscle-fibers 
we  con.sider  imjiortant  in  the  mechanism  of  the  j^elvic  floor,  their  contraction 
tending  to  draw  the  two  halves  of  the  levator  ani  and  the  deep  transversus  peri- 
nei muscles  toward  the  nie(han  line,  tlius  placing  these  muscles  in  the  most  advan- 
tageous position  for  action,  and  l>y  drawing  the  anterior  end  of  the  sphincter 
forwartl  aid  the  supporting  power  of  the  levator.  These  fi tiers  undoubtedly 
increase  in  size  and  strength  during  the  pregnancy^  and  account  for  the  increased 
projection  and  thickening  of  the  pelvic  floor  at  that  time.  They  als<:>  jiermit 
tlie  dilatation  of  the  fielvic  floor  at  the  time  of  lalx>r  and  undergo  involuntary 
changes  after  labor. 

"The  force  of  the  contractions  of  the  levator  ani  are  directed  by  the  course 
of  its  fibers.  In  the  upright  position  the  filiei-s  of  the  pidwcoccygeus  run  almost 
horizontal  from  the  pulies  to  a  line  drawn  lietween  the  tuberosities  of  the  ischii 
which  marks  the  posterior  border  of  the  urogenital  trigone,  to  the  posterior  sur- 
face of  which  the  fascia  covering  the  muscle  is  attached.  Posterior  to  this  line 
the  fillers  intermingling  with  the  fibers  of  the  external  sphincter  pass  upward  and 
backward  to  the  coccyic.    So  that  when  contraction  of  the  muscles  takes  place 
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the  involuntarj'^  fibers  approximate  the  two  halves  of  the  muscles  toward  thr 
median  line,  the  urogenital  trigone  is  pulled  upward  and  forward,  clcH?ing  the 
vaginal  slit.  The  exaggerated  art  ion  of  these  involuntary^  fil>ers  ciin  lie  seen 
in  cases  of  vaginismus.  The  lower  end  of  the  rectum  is  also  drawn  upward  and 
forward,  and  the  portion  of  the  muBcles  posterior  to  the  ischial  tuberosities  is 


I  I  i.  _*()U. — Skmidiagram  Showing j  Tin    H  j^lationbhif  or  thb  Perixeal  MfftcLMi. 

Ou  the  If^ft  U  st'eii  the  fascial  iuvestnicnt  called  the  urogenital  trijsonD.  Behind  the  lower  edge 
of  the  triRonc  lion  the  transsvcrsjus  pt-rinti  nturirlr'  not  nveti  in  the  druwitiR.  On  tlio  TittYii  the  tr 
and  tranMvi.'r.su»  periuei  huvt;  Ix'vn  reniu^-fd.  Thf!  huudlp  of  nmMcle-filiers  which  eonstitut' 
aiiU*rior  part  uf  the  levator  aui  niuj*ele  and  which  art*  ealled  the  pulwjeuecygeus  muscle  can  be 
The  interH(  citing  invMhiutarj'  imL'<clc-fitx'r8  whieh  eroHM  Iwtwet^u  thf  two  pubococo'geua  ni 
are  indicated  in  the  druwins.  Note  the  relationship  of  the  pulxKroccygcus  to  the  vagiiiii  and 
sphincter  ani, 

supported  by  the  upward  and  forward  pressure  of  the  obturator  and  glu 
muscles  on  the  tissues  filling  the  ischiorectal  fossae.  Bearing  in  mind  this  i-ela- 
tion  of  the  structures  of  the  pelvic  diaphragm  which  is  so  essential  to  its  proper 
action,  it  will  l>e  readily  seen  that  the  way  in  which  such  action  could  be  most 
easily  disturbed  would  be  by  injury  to  the  tissues  marking  the  junction  of  tlie 
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involuntary  muscle-fiberSj  the  urogenital  trigone,  and  the  fascia  covering  the 
pubococcygeue.  It  is  at  this  point  that  lacerations  of  the  pi^vic  floor  usually 
occur,  and  the  effect  of  such  injuries  is  measured  by  the  extent  to  whii-h  the 
relations  of  the  various  structures  to  each  other  are  disturbed-  Figures  200-203 
give  a  diaji:ranuiiatic  representation  of  the  effect  of  such  injuries.  A  laceration 
in  the  median  line  through  ^4  that  does  not  extend  below  the  ypper  margin  of 
the  external  sphincter  involves  &ome  of  the  involuntary  nmscle-iibei's  and  causes 
httle  disturbance  of  function  and  is  easily  repaired  at  the  time  of  injury.  Injur>^ 
on  one  side  allows  the  puliococcygeus  on  that  side  to  sag  away  from  the  median 
line  by  the  detachment  of  the  invohmtary  muscle-fit>ers.  If  the  tear  extends 
through  the  skm,  as  it  usually  does,  the  relations  of  the  pulxicoccygeus  on 
that  side  to  the  external  sphincter  are  disturbed  and  the  sphincter  is  drawn 


Fia,    201. DlAGHAM    8HOWTNO    THE    PrHOCOCCTOEUB    PORTTON    OF    THE    I.EVATOH    ANI    MuSCLJW, 

THE   UliSO'jiKN'lTAL  TKltiOXE,  AND  TBK  EXTERNAL  SPHIN'CTLK, 

£f,  B,  junction  of  involuntarj''  niuisclc-filicrB,  puljococrygeusi,  and  iirogf'iiitul  trigone, 

toward  the  uninjured  side.  I'he  deep  tran^^versus  perinet  and  tlic  urogenital 
trigone  on  the  injured  side  retract,  pulling  the  pulxxHJccygcus  hfjcrs  outward, 
such  retraction  increasing  in  force  if  the  fascia  of  the  levator  ani  and  the  trigone 
are  sepiLTiited  from  each  other.  If  the  tissues  on  Ijoth  sides  are  injmcd,  the  re- 
sultirig  disturbance  of  function  of  the  jx^lvic  diaphr^igm  is  more  marked,  the 
involuntary^  fibers  are  torn  from  the  two  halves  of  the  pubococeygeus.  and  the 
muscles  sag  away  from  the  median  line  (Fig,  2(13),  The  retraction  of  the  trigone 
occurs  on  both  sides  and  the  external  sphincter  drops  (Icwnward  and  backward 
and  is  usually  drawn  toward  the  half  of  the  pubococeygeus  from  which  there 
is  the  least  separation  of  the  involuntary  fibers.  The  posterior  vaginal  wall 
drops  downward  and  backw^ard  posterior  to  a  line  drawn  between  the  ischial 
tuberosities. 
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tissue.  The  diagnosis  of  '*ulceratioD  of  the  cervix"  ig,  therefore,  vexy  often 
erroneously  made.  True  ulceration  where  observed  must  always  be  regardetJ 
with  concern,  as  it  is  likely  to  mdicate  some  form  of  disease  more  seriouB  than 
Bimpie  cervicitis.  Its  appearance  demands  a  removal  of  tissue  for  niicroscopw 
examination. 

The  spontaneous  heating  of  cervical  tears  \b  often  attended  with  deme 
scar^omiation  most  marked  in  the  angles  of  the  lacerations.  This  sew- 
formation  may  extend  out  on  the  lateral  walls  of  the  vagina  or  upward  into  the 
parametrium.  The  contraction  of  the  scar-tissue  may  iramobili^e  the  uteriM 
to  some  extent,  or  cause  version  of  the  body  to  one  side  or  backward. 

Symptoms. — Lacerations  of  the  cervix  do  not  cause  definite  local  pain,  el^ 
the  cer\ix  is  a  peculiarly  insensitive  o .  The  hypertrophy  of  the  lips  in- 
creases the  weight  of  the  uterus^  and  m  there  is  usually  some  prolapse  asso- 
ciated with  severe  lacerations,  the  sense  of  weight  and  pelvic  pressure"*!®  often 
present*  Backache  is  a  somewhat  inconstant  symptom.  If  the  uterus  is 
immobilized  by  scar-tissue  in  the  parametrium  there  fe  increased  pelvic 
discomfort.  Ectropion  always  produces  leukorrhea  and  sometimes  irregular 
bleeding. 

Numerous  so-called  ''reflex"  disturbances  from  cervical  tears  have  been 
described,  such  as  headaches,  paias  in  the  spine,  and  various  hysteric  neuroses. 
These  are  undoubtedly  secondary  nervous  manifestations  of  depleted  health 
caused  hy  the  damage  to  the  pelvic  organs  in  which  the  lacerated  cervix  is  only 
one  factor. 

Laceration  of  the  cervix  sometimes  eaus^  sterility,  probably  as  a  result  of 
the  chemically  changed  secretions  from  the  everted  and  inflamed  mucous 
membrane  which  may  be  inimic  to  the  life  of  the  spermatozoa. 

Women  with  deep  tears  extending  to  the  internal  os  are  very  apt  to  have 
multiple  miscarriages,  probably  due  to  interruption  of  the  normal  function  of 
the  uterine  musculature. 

The  diagnosis  of  lacerated  cervix  is  usually  obvious  both  to  touch  and 
sight.  The  erosion  and  eversion  of  the  mucous  membrane  may  sunulate  the 
ulcerations  of  tuberculosis  and  syphihs,  but  these  latter  are  very  rare. 

It  is  of  the  greatest  importance  to  distinguish  between  severe  laceration  and 
cancer  of  the  cervix.  It  is  sometimes  very  difficult  to  make  a  diagnosis  without 
the  removal  of  a  section  for  microscopic  examination.  To  the  touch  the  hard 
hypertrophied  Hps  of  cervicitis,  made  irregular  and  nodular  by  the  Nabothian 
retention  cysts,  may  be  almost  indistinguishable  from  cancer.  Bleeding  from 
contact  of  the  examining  finger  which  is  so  characteristic  in  cancer  is  sometimes 
met  with  in  cases  of  laceration  with  erosion.  On  inspection  the  Nabothian 
cysts  can  usually  be  readily  seen.  The  presence  of  these  cyits^  as  a  rule,  i^ 
evidence  against  cancer,  but  this  is  by  no  means  always  the  case. 

It  should  be  remembered  that  cancer  usually  originates  in  one  of  these  lacer- 
ated everted  cervices,  so  that  on  the  least  suspicion  a  specimen  must  be  removed 
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for  tnipro^tropip  examination.  In  an  early  cancer  of  the  cervix  the  point  of  origin 
is  not  always  clistin^ui.shable.  In  a  dout>tful  case,  therefore,  it  is  best  to  remove 
several  piece.s. 

Parametria!  cicatrices  sometimes  obscure  the  diagnosis,  for  it  immobilizes 
the  uterus  and  gives  to  the  examining  finger  a  sen.se  of  indefinite  resistance  in 
the  adnexa  closely  resembling  a  chronic  salpingitis  with  adhesions. 

Treatment  of  Lacerated  Cervix. — Nearly  every  woman  who  bears  a  child 
has  some  laceration  of  the  eer\ax.  Only  those  require  treatment  that  give 
definite  symptoms,  or  that  by  their  appearance  threaten  the  development  of  a 
cancer.  Unless  the  tears  are  small,  it  is  advisable  always  to  repair  the  cervix 
as  a  routine  during  plastic  operations  of  the  vagina,  and  to  examine  micro- 
scopically the  tissue  removed. 

Eroded  and  inflametl  cervices  may  be  temporarily  improved  by  local  applica- 
tions suA  as  iodin,  ichthyol,  and  glycerin  tiunpons,  etc.,  but  they  cannot  in  this 
way  be  permanently  cured. 

Surgical  treatment  is  based  usually  on  the  operation  devised  by  Emmet 
many  years  ago  and  never  im  pro  veil  up^Jn.  This  consists  in  denuding  the  edges 
of  the  clefts  caused  by  the  laceration,  and  sewing  the  denuded  surfaces  together 
(see  page  593).  If  there  is  great  hyjiertrophy  of  the  lips  or  extensive  scar- 
tissue  formation  it  may  l)e  necessary  to  resort  t«  other  measures,  as  the  remov^al 
of  transverse  wedges  from  the  lips  (see  page  598)  or  to  amputation  of  the  entire 
cervix. 

Unless  the  cervix  is  elongated,  as  in  prolapse  and  procidentia  cases,  it  is 
best  to  perform  a  traclielo plasty  rather  than  amputation  if  there  is  likelihood  of 
lat^r  child-bearing. 

If  amputation  of  the  cervix  is  necessary,  Hegar's  method  gives  the  best 
results  (see  page  599)  ^  as  it  secures  a  more  accurate  approximation  of  the  wound 
edg^  than  doe^  any  other  form  of  operation. 

CYSTOCELEi 


Cystoeele  is  a  descent  of  the  bladder  toward  the  introitus  caused  by  relaxation 
of  the  anterior  vaginal  wall.  In  the  great  majority  of  cases  cystoeele  is  one  of  the 
results  of  child-bearing,  though  it  may  occur  in  nulUparous  and  even  in  virgin 
women.  When  not  the  result  of  the  injuries  of  childbirth  it  is  due  to  congenital 
tissue  weakness. 

Cystoeele  is  nearly  always  associated  with  a  greater  or  less  degree  of  prolapae. 
In  general,  the  two  conditions  are  roughly  [)roportjcjnate  to  each  other.  This 
is  due  to  the  intimate  attachnient  which  the  hladiler  lias  to  the  anterior  wall  of 
the  cervix  uteri,  so  that  neither  organ  can  prolapse  wthout  a  tendency  to  drag 
the  other  with  it.  Cystoeele,  especially  of  tlie  congenital  typc%  is  occasionally 
seen  with  little  or  bo  prolapse  of  the  uterus,  but  this  is  uncommon,  and  may  be 

'  For  meohAnkm,  see  tphat  of  Prolupse. 
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The  dia^osis  of  urethrocele  is  determined  by  passing  a  sound  into  the 
urethra.  It  should  be  remenibered  that  there  is  apt  to  be  a  considerable  hyiier- 
trophy  of  the  anterior  vaginal  wall  at  the  level  of  the  urethra.  This  hyper- 
trophied  protrusion  is  sometimes  taken  for  a  cystocele  or  for  urethrocele. 

Treatmeiit. — The  following  renmrks  on  the  treatment  of  cystocele  relate  to 
the  method  of  treating  genital  prolapse  by  suspefm&n^  and  are  not  entirely 
applicable  to  the  interpomtma  method,  which  involves  a  difTereot  mechanical 
principle.     A  description  of  the  latter  technic  is  given  on  page  608. 

In  treating  cystot^cle,  one  should  alwa^^s  remenil)er  its  close  relationship  to 
prolapse  of  the  uterus,  and  regard  the  two  coiitlitioiis  as  pha.ses  of  the  same 
process.  Failure  to  appreciate  this  fact  led  stmie  of  the  older  operators  to 
regard  cystocele  as  incurable.  This  is  because  the  simple  performance  of  a 
plastic  operation  on  the  anterior  wall  of  the  vagina,  without  permanently  cor- 
recting the  associated  prolapse  of  the  uterusj  will  almost  certainly  be  followed  by 
a  recurrence  of  the  cystocele. 

On  the  other  hand,  however,  the  reduction  of  the  prolapse  of  the  uterus  wnll, 
at  the  same  time,  reduce  milder  grades  of  cystocele  without  plastic  operation 
on  the  cystocele. 

In  treating  cystocele ^  therefore,  it  is  a  fundamental  principle  that  the  most 
essential  part  of  the  operation  is  the  elevation  of  the  cervix,  for  it  is  to  it«  cer- 
vical attach ment  that  the  bladder  chiefly  owes  its  |x>sition  in  the  pehis.  The 
elevated  cervix  does  not  take  up  all  the  slack  of  the  relaxed  anterior  wall,  and 
this  must  usually  !»e  corrected  by  a  plastic  operation.  If  the  operation  is  done 
in  this  way  the  reduction  of  the  cystocele  \%ill  remain  permanent. 

Plastic  operations  for  folding  in  the  retlundant  anterior  wall  are  numerous. 
A  useful  operation  for  this  purpose  is  de^scribed  on  page  608,  This  opera- 
tion, to  l>e  successful,  must  in  most  cases  be  supplemented  hy  some  form  of  sus- 
|>ension  which  will  elevate  the  cervical  attac^lmient  of  tlie  blad<leF.  This  is 
accomplished  by  the  methods  descril>ed  under  Prolapse  and  Procidentia  of  the 
Uterus. 

A  special  point  to  be  noted  in  the  ofX' ration  described  for  cystocele  is  the 
method  of  treating  the  upper  ptjrtion  of  the  (*ystocele  near  t!ie  cervical  reflexion. 
The  denudation  is  carried  out  more  widely  than  at  the  lower  portion,  so  that 
when  the  vaginal  flaps  are  approxiiuated  a  firm  bridge  is  made  across  the  front 
of  the  cervix,  carrying  it  backward  toward  tlie  sacrum.  This  serves  to  correct 
the  tendency  of  the  cervix  in  partial  prolapse  to  swing  toward  the  pulses. 

The  treatment  of  c>^tocele  by  the  interposition  method  involves  a  separation 
of  the  bladder  from  tlie  uterus,  and  then  transpr^sition  of  the  bladder  to  the 
posterior  surface  of  the  uterus.  In  this  way  the  uterus  is  brought  under  the 
bladder  and  supports  it  from  below. 
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LACERATED  PERINEUM 


In  order  to  understand  the  mechanism  of  perineal  laoerationB  it  is  importut 
to  haw  a  dear  idea  of  the  essential  points  in  the  anatomy  and  funetkn  of  the 
perineal  muscles.  Unfortunately,  the  subject  is  not  an  easy  one,  for  the  psrto 
are  Tery  difficult  of  dissection  and  the  descriptions  of  them  are,  for  the  most  psrti 
vague  and  misleading. 

The  most  practical  demonstration  of  the  functional  anatomy  of  the  pehne 
diaphrafom  which  we  have  seen  is  that  by  Studdiford,  published  in  Johnson's 
Sunpcal  Therapeutics.  His  statement  is  so  clearly  expressed  that  we  cannoi 
do  better  than  to  quote  it  verbatim : 

*'The  levator  ani  muscle,  together  with  the  strong  fascia  covering  its  intenal 

and  external  surfaces,  is  conceded  to  be  the  essential  part  of  the  pelvic  difqihragm, 

but  there  fe  no  uniformity  of  opinion  as  to  the  relative  value  of  the  twodements^ 

the  mechanism  of  their  action  in  giving  support,  and  how  they  are  affected  by 

injui^.    The  levator  ani  is  a  paired  muscle  which  has  its  origin  from  the  tendin- 

oudL  arch  which  extends  from  the  lower  margin  of  the  pubes  to  the  sfune  of  the 

tad«rhium»  from  the  inner  surface  of  the  superior  ramus  of  the  pubes,  and  from  the 

pub^  paraUei  to  the  symph3n3is.    The  fibers  coming  from  the  pubes  form  a  dis- 

tittot  tuuiscutar  l^md,  the  pubococcygeus  muscle,  and  are  the  most  important  part 

o<  the  levatur.    The  fibers  from  the  tendinous  arch,  the  ileococc3rgeal  musde, 

:iK»  ^tender  bwiculi  separated  by  small  interspaces.    The  majority  of  the  fiben 

fi^Mtt  the  tetKiinous  arch  are  inserted  into  the  lateral  margins  of  the  coccyx, 

i^MM^  .^u^  jotucit  with  the  muscles  from  the  opposite  side,  and  others  are  inserted 

uio  riK^  AiKHXHrvgeal  ligament.    The  fibers  of  the  pubococcygeus  arising  from 

tw  iHiix'^i  l-His*  vUrtH'tly  l>ackward,  some  of  the  fibers  uniting  with  the  fibers  erf 

u«)  oxiertuil  sj^hinotcr.     Others  pass  directly  to  the  anococcygeal  ligament, 

%au9  stiU  othcnii  jvun  with  the  fibers  from  the  opposite  side  posterior  to  the 

wiiuu.  ^^mte  of  the  fillers  mingling  with  the  longitudinal  fibers  of  the  rectum. 

'h^  luuisiL'te  w  in  ck^^e  relation  with  the  side  walls  of  the  lower  end  of  the  vagina, 

■s.  itwrt  rtHitg^^T  ^'^^^  ^^^  longitudinal  fibers  of  the  vaginal  waD.    The  relation 

I  rm  :ttvui.*W  H>  the  external  sphincter  is  of  the  utmost  importance  and  is  so 

vuamkM  tta*  «|MUfatit>n  by  dissection  is  impossible.    Functionally  the  two  mus- 

b^  vvttsklereil  together  as  forming  a  strong  muscular  band  extending 

tj^H^  K>  the  coccyx,  controlling  and  embracing  the  lower  end  of  the 

^H^j^^iAteMAad  to  the  side  walls  of  the  vagina.    It  is  usual  to  describe  the 

4j^y^^  jKHf  or  horseshoenshaped  muscle.    It  would  give  a  more  correct 

irere  it  described  as  V  shaped,  the  angle  of  the  V  being 

ggiUnorly  where  the  muscles  are  attached  to  the  ischial  spines 

» ll#  anterior  fibers  (pubococcygeus)  attached  to  the  pubic 

The  sides  of  the  V  have  a  slight  convexity  toward  the 

«f  the  V  being  the  attachment  to  the  coccyx.    The  open 

llie  anterior  portion  of  the  pubococcygeus  muscles  is 


protected  by  the  urogenital  trij^one  made  up  of  two  strong  layers  of  fascia,  iu- 
clnsing  between  them  tlie  deep  trans\Trsus  perinei  muscles  together  with  some 
involuntary  muscle-fihers.  The  urogenital  trigone  is  attached  to  the  inner 
margins  of  the  iDferior  rami  of  the  pul>es  anterior  to  the  tuberosities  of  the  ischii, 
its  sharp  posterior  border  marking  the  anterior  boundary'  of  the  ischiorectal 
fossae.  It  is  i>erforated  by  the  vagina  and  urethra  and  fuses  with  the  fascia 
covering  these  organs.  The  posterior  surface  of  the  trigone  is  m  relation  with 
the  fascia  covering  both  surfaces  of  the  levator  ani  and  gives  support  to  the 
fibers  of  the  puboeoce^'geus.  The  deep  transversus  perinei,  rising  from  the 
inner  surface  of  the  tulx^rosity  of  the  iscliium  between  tlie  layers  of  fascia  and 
forming  part  of  the  posterior  half  of  the  urogenital  trigone,  is  attached  along 
with  the. anterior  fibers  of  the  external  sphincter  to  the  so-called  central  tendon 
of  the  perineum.  It  is  this  part  of  the  perineum  that  T  believe  has  been  im- 
pro|)e]'ly  dest'ril}ed. 

"In  an  article  of  mine  in  1909  the  importance  of  the  involuniary  muscle-fibers 
eontaine<l  in  the  pelvic  floor  was  emphasized.  The  study  of  these  fibers  was 
based  not  only  on  gross  dissect  ion,  but  on  frozen  sections  and  microscopic  ex- 
amination of  the  tissues  from  the  cadaver  and  microscopic  examination  of  tissue 
removed  from  the  li\'ing  subjects  during  operative  procedure.  These  observa- 
tions have  been  confirmed  by  study  of  dissections  sitice  that  time.  These  in- 
vestigations showed  that  the  tissue  lying  between  the  halves  of  the  levator  ani 
and  at  the  points  of  attachment  of  the  anterior  end  of  the  external  sphincter 
and  to  the  deep  trans vei-sus  perinei  muscles  in  the  perineal  body  was  made  up 
largely  of  involuntary  nmscle-fibers.  These  fibers  running  in  both  a  transverse 
and  longitudinal  direction  am  in  close  illation  to  all  the  muscles.  So  far  as  I 
have  been  able  to  determine,  no  filers  from  the  two  halves  of  the  levator  ani 
muscle  pass  between  the  vagina  and  rectmn.  These  involuntaiy  muscle-fibers 
we  consider  important  in  the  mechanism  of  the  |>elvic  f^oor,  their  contraction 
tending  to  draw  the  two  halves  of  the  levator  ani  and  the  deep  transversus  peri- 
nei muscles  toward  the  median  line,  thus  placing  these  muscles  in  the  most  advan- 
tageous position  for  action,  and  by  drawing  the  anterior  end  of  the  sphincter 
forward  aid  the  supporting  |x>wcr  of  the  levator.  These  fillers  undoubtedly 
increase  in  size  and  strength  during  the  pregnancy ^  and  account  for  the  increased 
projection  and  thickening  of  the  pelvic  floor  at  that  time.  They  also  pennit 
the  dilatation  of  the  pelvic  floor  at  the  time  of  labor  and  midergo  involuntaiy 
changes  after  labor. 

*'The  force  of  the  contractions  of  the  levator  ani  are  directed  by  the  course 
of  its  fibers.  In  the  upright  position  the  fibei-s  of  the  pijlx>eoccygeus  run  almost 
horizontal  from  the  pubes  to  a  line  drawn  bct%veen  the  tuberosities  of  the  ischii 
which  marks  the  posterior  border  of  the  urogenital  trigone,  to  the  posterior  sur- 
face of  which  the  fascia  covering  the  muscle  is  attached.  Posterior  to  this  line 
the  fillers  intermingling  with  the  fibers  of  the  external  sphincter  pass  upward  and 
backward  to  the  coccyx.    So  that  wheB  contraction  of  the  muscles  takes  place 
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the  involuntary  fibers  approximate  the  two  halves  of  the  muscles  toward  the 
median  line,  the  urogenital  trip,one  is  pullod  upward  and  for^vard,  closing  the 
vaKiiiiil  nlit.  The  exaggerated  action  of  these  involuntaiy  fil>er8  caii  l>e  seen 
in  ca.s('s  of  va!e;inismus.  The  lower  end  of  the  reetuni  is  also  drawn  upward  and 
forward,  and  the  portion  of  the  muscles  posterior  to  the  ischial  tuberosities  is 


I'lir,  i'U(J. — Sbmidlaoram  Showing  thb  Hjilationship  op  the,  Perineal  MrscLBa. 

On  the  left  is  ec*en  the  fascia!  inveatmt^nt  palled  the  urogenital  triRone.  Bohincl  the  lower  edgfi 
of  the  trigone  lirs  the  tran!*verMua  pcrinci  muwcle  not  ^een  in  thr  drawing.  On  the  rig^ht  the  tri^oe 
and  transvt'r«u«  p*""iiei  have  t>ien  reuicnid.  Th(?  hundle  of  rriy.scle-tilii'rs  which  cotistitut**  the 
nnttTior  purl  of  the  lev  utor  ani  niusrie  and  whieh  are  i*allt'd  the*  piihocoecygeus  miisek*  cmi  be  seen. 
The  [ntersffCting  mvuhiutary  niuaelc-ftbers  whirh  eross  Ix'twL'en  Ihit  two  puboooocygcua  nnisclf* 
are  iudir-aie^j  iu  the  druwiiig.  Note  the  rulaiioni^hip  of  the  pul>ococcy^U8  to  the  vagiua  and  the 
Bpliincter  ani. 

supported  by  the  upward  and  forw^ard  pressure  of  the  obturator  and  ^hiteaJ 
muscles  on  the  tissues  filling  the  ischiorectal  fossa*.  Bearing  in  mind  this  rela- 
tion of  the  structures  of  the  pelvic  diaphragm  which  is  so  essential  to  its  proper 
action,  it  will  ix*  readily  seen  that  the  way  in  which  such  action  could  l>e  most 
easily  disturbetl  would  be  by  injury  to  the  tissues  marking  the  junction  of  the 
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involuntary  mustJe-fibers,  the  urogenital  trigone^  and  the  fascia  covering  the 
piilxjcoccygeus.  It  is  at  this  point  that  lacerations  of  the  pelvic  floor  usually 
occur,  and  the  effect  of  such  injuries  is  measured  Ijv  the  extent  to  which  the 
relations  of  the  various  structures  to  each  other  are  disturbed.  Figures  200-203 
give  a  diagrammatic  representation  of  the  effect  of  such  injuries,  A  laceration 
in  the  meflian  line  through  A  that  docs  not  extciKl  Iiclow  the  upper  margin  of 
the  external  sphincter  involves  some  of  the  involuutarj^  muscle-fibers  and  causes 
little  disturbance  of  function  and  is  easily  repaired  at  the  tkne  of  injury.  Injury 
on  one  side  allows  the  pubococcygeus  on  that  side  to  sag  away  from  the  median 
line  by  the  detachment  of  the  involuntary  muscle-fil:»ers.  If  the  tear  extentl-i 
through  the  skin,  as  it  usually  docs,  the  relations  of  the  pubococcygeus  on 
that  side  to  the  external  sphincter  are  distui'bed  and  the  sphincter  is  drawn 


FUi.    2U1. DlAURAM    SHDWlNti    THF.    Pi  BDrocrYfiEt  S    PuKTlfiN     OF    THE     LeVATOU    AnI    MlftCLES, 

THE  UKOtiENlTAL  ThIGONE.  AND  THE   EXTEIINAL  SPIlINCTEIt, 

B,  B,  junction  of  involunt^ii>'  iuuj^eie-fii>t?rs,  pul»ocot'c>geiiB,  Hud  urogenital  trigone, 

toward  the  uninjured  side.  The  deep  transversus  perinoi  and  the  urogenital 
trigone  on  the  injured  side  retract,  pulling  the  pubococcygeus  fibers  outward, 
such  retraction  increasing  in  force  if  the  fascia  of  the  levator  ani  and  the  trigone 
are  sepimited  from  each  other.  If  the  tissues  on  both  sides  are  injured,  the  re- 
sulting disturbance  of  function  of  the  pelvic  diaphragm  is  more  rtiarked,  tlie 
involuntary  fibers  are  torn  from  the  two  halves  of  the  pulKX'occygeus.  antl  the 
muscles  sag  away  from  the  median  line  (Fig.  203).  The  retraction  of  the  trigone 
occurs  on  both  sides  and  the  external  sphincter  drops  dowTiward  anil  l>ackward 
and  is  usually  draw^n  towanl  tiie  half  of  the  pubococcygeus  from  wliich  there 
is  the  least  separation  of  the  involuntary  fibera.  The  posterior  vaginal  wall 
drops  downward  and  backward  posterior  to  a  line  drawn  between  the  ischial 
tuberosities. 
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When  these  injuries  occur  during  labor  they  allow  the  two  halves  erf  the 
pubocoeeygeus  to  separate  as  the  birth  of  the  presenting  part  takes  place.    I 


f  lo.  202. — Laceration  Through  Right  Vaoinal  Sulcus. 
On  the  left  the  relation  of  involuntary  fibers,  pubocoeeygeus,  and  trigone  is  intact.    Note  that 
ou  the  right  the  pubocoeeygeus  sags  away  toward  the  pubic  bone.    The  sphincter  is  drawn  toward 
the  unaffected  side. 


Fig.  203. — I^ceration  Through  Both  Sulci  A  and  B. 

Both  pulwcocpyRous  muscles  toK(;thor  ^ith  the  urogenital  trigone  sag  outward  and  retract  towaid 

the  p\il)ic  ]x)nes.     The  exU'rnal  sphincter  drops  backward  and  toward  the  least  injured  side. 

have  never  l)een  able  to  demonstrate  in  either  recent  or  old  lacerations  of  the 
pelvic  floor  the  rupture  of  the  fibers  of  the  pubocoeeygeus  that  is  so  graphically 
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pictured  in  many  text-books,  and  do  not  believe  that  it  takes  place  except  in 
bacily  executed  forceps  operations.  I  have  seen  cases  in  which  the  fillers  of  the 
pulx)crxTy^eus  were  torn  close  to  their  attachment  to  the  symphysis  during 
the  withdrawal  of  the  forceps  blades.  In  tw^o  eases  where  brutal  attemx>ts  at 
delivery  by  forceps  had  been  made  the  fibers  of  the  piibocoeeygens  were  torn 
al>ove  the  sphincter  so  that  the  ischiorectul  fossa  was  opened,  I  behave  that  this 
opeiiinj^  into  the  fossa  will  oeeiir  whenever  the  fibers  of  the  pulx>coccygeus  near 
the  perineum  are  actually  ruptured- 

*'The  effect  of  such  hijuries  increa.^s  in  direct  proportion  to  the  length  of 
time  during  which  they  are  allowed  to  remain  unrepaired  and  the  amount  of 
intra-abdominal  pres8ure  to  which  they  are  subjected.  The  nmscles  atrophy 
from  impainnent  of  function.     The  fascia  becomes  stretched  and  the  unsup- 


Fi«.  204, — Laceration  Trhoitoh  Sphtnctbh. 
In  this  I'ase  therc^  b  little  daniiiiLi;f'  to  the  puliorofioyKeus  and  trinnrifN  so  thai  thorc  is  l«*«s  sagging 
and  rt'traction  ihati  when  the  lacoration  hus  taken  place  in  one  or  both  sulci.     It  ia  also  iJosaible  to 
have  a  lacoration  both  through  the  yphincter  ixnd  into  one  or  both  sulci. 


|x)rted  action  of  the  sphincter  allows  the  posterior  vaginal  wall  and  the  rectal 
wall  Ijoneath  it  to  prolapse.  The  gluteal  nniscles  give  some  support  for  a  time 
by  pushing  upward  on  the  tissues  of  the  ischiorectal  fossiP,  l)ut  sooner  or  later 
the  fascia  of  the  levator  bounding  the  inner  walls  of  the  fossae  gives  way  under 
the  strain  and  the  upper  angles  of  the  fossae  l>ecome  flattened  anrl  the  support  of 
the  gluteal  muscles  is  les&ened  or  withdrawal.  Where  the  tear  extends  through 
the  external  sphincter  and  its  function  is  eliminated  (Fig.  204)  the  sa^ng  of 
the  puboeoccygeus  is  less  in  evidence  liecause  these  muscles  are  relieved  of  the 
strain  neeeasary  for  the  maintenance  of  the  action  of  the  sphincter.  The  relaxa- 
tion fjf  the  pelvic  floor  occurring  in  nullipara^,  or  after  labor  in  which  there  has 
l>een  no  visible  tear  of  the  vaginal  wall,  is,  in  my  opinion,  due  to  stretching  or 
rupture  of  some  of  the  involuntary  fibers.    In  nulliparae  this  may  result  from  poor 
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development  of  these  fibers^  as  it  often  occurs  where  the  genital  oriar* 
developed,  or  it  may  l)e  eaused  by  overstrain  from  excessive  nmj^ieT 
causing  badly  directeii  intra-Hbdominal  pressure." 

Symptoms. — The  symptomatology  of  lacerated  perineum  is  cl< 
related  with  that  of  eystocele  and  prolapse,  with  which  it  is  usually 
as  a  part  of  a  general  proeessf;  of  relaxation.     The  role  played  by  the 
perineum  in  the  symptoms  caused  by  this  chain  of  lesions  is  less  itf^- 
than  that  of  cystocele  and  prolapse. 


Via.  205,--CoMPi.ETE  Laceration  of  the  Pehineum,  Combined  with  Cy»tocbl>b. 

Id  tbifl  case  u  conQoclive-tiK-iuc  hridRc  hur*  forrm'd  hH wei-n  the  coda  of  the  laecratttl  sphincter*     The 

dimple:**  ilud  indicate  the  position  of  the  ^pluDCter  erulsv  tire  »?howi^ 

Many  of  the  complaints  frequently  ascriljed  to  facerated  perineum,  such  as 
backache,  peKac  pressure »  fatigue,  are,  in  reality ^  due  chictly  to  the  [x>8ition  of 
the  uterus.  It  is  remarkable  how  little  discomfort,  patiently  may  experience 
from  extensive  laceration  of  the  perineum  and  rectocele  if  there  is  no  descensus 
of  the  uterus  or  cystocele.  Usuall}',  however,  the  loss  of  perineal  support  in- 
creases the  sense  of  weakness  and  pelvic  pressure. 
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development  of  these  fillers,  as  it  often  occurs  where  the  genital  organs  are 
developed,  or  it  may  he  caused  by  overstrain  from  excessive  miiscular  ad 
causing  badly  directed  intra-abdominal  pressure. 

Sjrmptoms. — The  syinptomatolog;}^  of  lacerated  perineum  is  closely  inter- 
related with  that  of  eystocele  and  prolapse,  \vith  which  it  is  usually  a.ssociated 
as  a  part  of  a  general  proees,^  of  relaxation.  The  role  played  by  the  lacerated 
perineum  in  the  sjTuptoms  caused  by  this  chain  of  lesione  is  less  important 
than  that  of  eystocele  and  prolapse. 


CfViSToCt\« 


Fui.  205. — CoMPLBTE  Laceration  op  the  Perineum^  Combined  with  Cystocei**. 
In  thiB  case  a.  cDtiDccti\  e-tissut'  bridge  has  formt^d  Iwtween  the  endis  of  the  lacerstM  »i>yiicter. 
dimples,  that  indicate  the  position  of  the  sphincter  ends,  are  ahoT^-n, 


Tb« 


Many  of  the  complaints  frequently  ascribed  to  lacerated  perineum,  such  ns 
backache,  pelvic  pressure,  fatigue,  are,  in  reality,  t!ae  chiefly  to  the  position  of 
the  uterus.  It  is  remarkable  how  little  discomfort  patients  may  experience 
from  extensive  laceration  of  the  perineum  and  rectocele  if  there  is  no  descensus 
of  the  uterus  or  cystoc-ele.  Usually,  however,  the  loss  of  perineal  support  in- 
creases the  sense  of  weakness  and  pehic  pressure. 
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If  rectoeele  is  present*  the  patient  is  annoyefl  by  the  feeling  of  the  protruding 
mass.     Patients  with  recto  cole  often  have  tlifficuUy  in  defecation. 

Relaxation  of  the  perineum  frequently  produces  stasis  of  the  circulation 
about  the  sphincter,  causing  hemorrhoids,  which  are  usually  relieved  by  repair 
of  the  pf^rineum.  If  the  laceration  includes  the  sphincter  muscle  the  result  is 
fecal  incontinence, 

laceration  of  the  perineum  is  said  to  be  one  of  the  causes  of  sterility  as  a 
result  of  efHiuium  seniinis,  but  this  is  somewhat  doubtful. 

The  diagnosis  of  lacerated  ptTineum  is  niade  l\v  the  touch  ancl  inspection. 
The  amount  of  laceration  is  Ix^st  judj!;ed  hy  drawing  tlie  perineum  sharply  down- 
ward and  outward  liy  inserting  the  two  forefingers  into  the  introitus.  This 
reveals  the  extent  of  <iamaj;e  done  to  the  lateral  sup;x»rts  of  the  rectum. 

If  a  complete  laceration  into  the  rectum  is  presc^nt,  the  liright-retl  niucoUv^ 
membrane  of  the  gut  can  be  seen  rolling  outward,  just  below  the  posterior 
entrance  of  the  vagina.  The  ends  of  the  torn  sphincter  are  seen  as  well-marked 
diinples  on  each  side  of  tlie  anal  orifice. 

If  the  tear  does  not  extend  into  the  rectum,  but  only  includes  the  fibers  of 
the  sphincter  muscle,  the  anal  orifice  appears  flattened  and  thin  on  the  anterior 
or  vaginal  side.  The  characteristic  dimples  on  each  side  of  the  orifice  indicate 
clearly  the  tx>sition  of  the  two  ends  of  the  lacerated  muscle. 

The  treatment  of  lacerated  perineum  is  usually  only  one  step  in  connection 
with  several  other  procedures  in  repairing  the  damage  of  childi>irth.  One  rarely 
simply  repairs  a  perinemn,  for,  as  has  l>een  said,  it  is  nearly  always  associated 
with  cystocele  and  descensus  of  the  uterus.  There  are  innumerable  operations 
and  modifications  of  operations  for  the  repair  of  perineal  relaxation.  Some  of 
the  Ijest  of  these  are  described  in  the  section  on  Operative  Surgery, 

If  the  view  of  the  pathologic  anatomy  of  perineal  laceration  described  alx>ve 
be  accepted,  tlie  princij>les  o(  th{^  Emmet  ofwration  more  nearly  fulfil  the 
logical  requirements  of  repair  than  do  any  of  t  he  others.  By  the  Emmet  method 
the  mucous  mend)rane  is  denuded  ^o  as  to  expose  the  areas  where  the  laceration 
toc»k  place.  These  areas  we  have  seen  are,  first,  the  two  lateral  sulci,  where 
the  anterior  fibers  of  the  puborectales  were  torn  from  the  sides  of  the  rectal 
wall;  and,  second,  the  upper  part  of  the  central  raphe's  where  the  trans- 
versus  perinei  and  the  shoulders  of  the  two  sides  of  the  levator  ani  met  to  form 
the  perineal  l>ofl\'.  With  these  areas  exposed,  tliL-  sutures,  when  placed  as  shown 
in  the  description  of  the  o|ieration,  artificially  replace  the  ruptured  fil>ers  of  the 
pulM>rectales,  anil  tlivis  restore  the  lateral  support  of  the  rectum.  The  placing 
of  these  sutures  in  the  two  lateral  sulci  con.stitutes  the  fir.st  part  of  the  operation. 
T!ie  second  or  external  part  of  the  operation  consists  in  delivering  into  view  the 
retracted  masses  of  the  levator  ani  and  transversus  perinei  muscles  and  suturing 
them  firmly  together.  When  rectocele  is  present  there  is  no  operation  com- 
parable \^ith  that  of  Emmet  for  reconstructing  the  perineum.  Most  other 
operations  are  directed  chiefiy  to  the  restoration  of  the  muscular  perineal  body, 
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but  pay  littk  attention  to  restoring  the  lateral  support  of  the  rectinn.  If 
there  is  little  or  no  rectoeele  almoet  any  one  of  the  operations  in  eoinmoo  nm  m 
efl&eacious  in  securing  a  good  result. 

The  operation  for  complete  laceration  of  the  perineum  is  simply  an  exten- 
sion of  the  perineal  operation ^  the  denudation  Ijeing  carried  down  i^o  as  to  exp«M* 
the  retracted  ends  of  the  torn  sphincter.  These  ends  are  dehvered  into  view 
and  sutured  together  by  the  tcchnic  described  on  pa^e  649, 

VESICAL  FISTULA 

Fistulous  openings  connecting  the  bladder  with  the  genital  tract  are  made 
most  commonly  during  labor,  as  a  resur  'ther  of  laceration  of  the  tissues  by 
instrumentation  or  from  prolonged  pra^Lire  of  the  fetus,  with  eonsequenl 
ischemia  and  necrosis  uf  the  bladder  and  vaginal  walls.  In  the  prestent  days 
of  improved  obstetrics^  and  the  frequent  employment  of  C-esarean  seetioo  whea 
there  is  a  disproportion  between  tho  size  of  the  child  and  the  capacity  of  the 
pelvis,  vesical  fistula?  from  labor  are  far  k\*is  common  than  formerly.  On 
the  other  hand,  fistulse  resulting  from  injury  to  the  bladder  during  extend ve 
pelvic  operations  are  more  common  on  account  of  the  greater  freqneney 
with  which  such  operation^?,  especially  those  for  uterine  cancer,  are  being 
performed. 

Cancer  of  the  cervix  and  vagina  is  oft^n  complicate<l  in  the  lat-er  st&gm  by 
vesical  fistulse.  They  are  sometimes  caused  by  the  cunet  in  the  course  of  a 
palliative  operation  for  inoperable  cancer. 

In  recent  tim^  the  radium  treatment  of  uterine  and  vaginal  caacer  is  occa- 
sionally f(]llc>wed  by  fistulous  openings  in  the  vesicovaginal  septum,  which  may 
be  very  extensive.  Rarely  malignant  disease  of  the  bladder  and  s>T>hilis  of  tbe 
bladder  or  vagina  rpisuU  in  fctula. 

Fistulous  coinmunication  tetween  the  bladder  and  intestines  sometimes 
occurs  £is  a  foitiplieation  of  some  destructive  disease  of  the  intestint^,  where  the 
gut  has  bet'ome  adherent  to  the  bladder.  Examples  of  this  are  cancer,  tuber* 
culosis,  and  diverticulitis  of  the  intestine.  Complicated  fistulous  tracts  be- 
tween the  A-iscem  are  sometimes  created  through  the  medium  of  pus-tubes  or 
infected  ovarian  cysts. 

Vesical  fistulse  are  classified  according  to  their  position. 

Vesicovaginal  fistula,  by  far  the  most  common  t3rpe,  implies  an  opening  in 
the  vesicovaginal  septum. 

Vesicocervicovagmal  fistula  relates  to  a  communication  between  the  bladder 
and  vagina  at  the  junction  of  the  vagina  and  cervix.  This  is  sometimes  termed 
a  juztacervical  fistula. 

V esico-uierine  or  intracervical  fistula  is  the  term  applied  when  the  opening 
is  into  the  cervical  canal,  so  that  the  urine  has  its  exit  through  the  internal  os. 

Urethrovaginal  fistula  is  a  conmaunication  between  urethra  and  vagina. 
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Enferovesical  fistula  implies  a  direct  or  indirect  opening  between  the  bladder 
and  intestines. 

The  size  of  fistulai  varies  from  that  of  a  hair  to  the  large  cavernous  openings 
Buch  as  are  sometimes  seen,  where  nearly  the  whole  vesicovaginal  septum  has 
been  destro>'ed. 

Long-standing  fistula?  are  apt  to  Ijo  eomplirated  by  dense  ronlraeting  adhe- 
sions which  inuntjbilize  the  parts  and  render  phistic  repair  very  difficult. 

Symptoms* — The  ensential  symptom  of  vesieogenital  fistula  Ls  involuntary 
leakage  of  urine,  which,  if  the  opening  is  large,  is  continuous,  whether  the  patient 
be  upright  or  lying  down.  If  the  opening  is  small,  or  if  folds  <jf  the  vagina  by 
chance  act  as  a  sort  of  valve,  the  leakage  may  occur  only  when  the  patient  is 
upright.  Such  patients  have  partial  or  complete  relief  at  night.  When  the 
fistula  is  ver>*  small  the  leakage,  even  in  the  upright  jxjsition,  may  not  l>e  con- 
tinuous, but  may  occur  only  when  the  bladder  is  t'onii^aratively  full  or  aftc^r 
bodily  exertion  or  expulsive  acts,  like  coughing  and  sneezing.  In  such  cases  it 
is  difficult  to  differentiate  the  condition  from  functional  incontinence  due  to 
reiaxatiun  of  the  internal  uretliral  spliincter. 

Associated  with  the  urinary  incontinence  of  fistula  there  may  be  a  cystitis, 
with  inflammation  of  the  vagina  and  irritating  excoriation  of  the  vulva  and  sur- 
roumling  parts  of  the  skin.  In  the  majority  of  cases,  however,  there  is  sur- 
prisingly little  inflammatorv^  reaction  either  in  bladder  or  vagina,  the  urine 
being  normal  and  the  epithelial  covering  of  vagina  and  vulva  showing  httle 
evidence  of  chemical  irritation. 

Patients  with  vesical  fistula}  are  continuously  surrounded  with  a  urinous 
atmosphere  unless  the  most  unremitting  cleanliness  is  observed.  To  the  self- 
respeeting  this  odor  is  a  source  of  distress  and  mental  tiepression. 

The  treatment  of  fistula?  is  entirely  surgical,  and  involves  a  delicate  operation 
for  closure  which  is  more  or  less  complicated,  aeeording  to  the  fK)siti(}n  of  the 
opening.     The  details  of  the  various  opt^ations  are  given  in  Part  HI. 

The  time  to  be  chosen  f<jr  o]Kration  is  a  matter  of  some  imiKjrtiince.  It  is, 
as  a  rule,  unwnst:?  to  att(*mi>t  the  repair  of  a  fistula  at  once,  especially  one  wJiich 
results  from  labor.  The  surgeon,  if  he  has  the  chance,  should  wait  until  the 
complete  involution  of  the  tissues  has  lx*en  established,  but  not  long  enough  for 
serious  contractions  to  take  plaee  from  the  formation  of  scar-tissue.  The 
tissues  are  usually  most  favoralile  for  operation  in  about  two  c»r  three  months 
after  labor.  Most  women  with  a  fistula  shrink  from  operation  ftir  a  long  time, 
so  that  the  surgeon  usually  has  no  choice  in  the  matter. 

The  diagnosis  of  the  average  case  of  fistida  is  simple,  but  when  the  opening 
is  very  small  it  is  sometimes  impossible  to  detect  it  by  inspection  in  the  folds 
of  the  vagina.  The  exact  location  should  always  be  determined  if  possible 
before  operation  Is  attempted,  in  order  to  be  sure  that  the  case  is  not  one  of 
functional  urinary  incontinence.  This  can  usually  be  done  by  injecting  steril- 
ised milk  or  methyelene-blue  solution  int€  the  bladder  and  obs(*rvdng  it  as  it 
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leaks  out  into  the  vugina.  In  cases  where  there  is  leakage  only  when  the  patient 
is  standing,  niethylene-bUie  f^olution  is  injected  into  the  bladder  and  pledg?t43  of 
cotton  placed  m  the  vagina.  The  patient  is  requested  to  walk  about  or  make 
some  physical  exertion,  when  the  pledgets  of  cotton  are  removed.  That  one 
which  is  in  contact  with  the  fistulous  opening  will  indicate  its  looation  by  the 
blue  Btaining, 

The  diagnosis  should  always  be  confirmed  by  a  eyHtoscopie  examinatiaii^ 
which  also  determines  the  relation  of  the  fistula  to  the  ureteral  openings p 

ABDOMINAL    HERJOA 

Abdominal  hernia  is  so  much  more  cc  on  in  women  than  in  men  and  is  so 
frequently  induced  by  child-bearing  that  it  must  be  included  as  a  g^Tiecologic 
disease.  Hernial  condition  of  the  abdomen,  aside  from  those  hernias  which 
involve  the  inguinal  and  femoral  regions,  may  be  divided  into  three  classes:  (1) 
Diastasis  of  the  recti  muscles,  (2)  umbilical  hernia,  and  (3)  postojierative  hernia 
of  wounds. 

Diastasis  of  the  recti  muscles  is  an  extremely  comnion  affection  and  is  nearly 
alwa>*s  the  result  of  chi]d-b<iaring.  Occasionally  it  is  the  result  of  long-Bxi*rt.ing 
pelvic  tumors  which  mv  large  enough  to  distend  the  abdomen.  In  some  ca^es 
it  is  caui^d  by  adipoj^ity.  Its  presence  depends,  to  a  certain  extent,  on  a  pre- 
existing physiologic  deficiency  of  tissue  and  constitutional  rauseular  weakne^ 
for  it  is  sometimes  seen  to  a  very  marked  degree  in  women  who  have  borne 
only  one  child,  while  other  women  who  have  had  many  children  show  no  signs 
of  it.  Other  things  Ix^ing  equal,  however,  frequent  child4}eanng  is  a  common 
etiologic  factor.  It  is  much  more  common  among  the  ptjor  and  ill-nourished 
than  among  the  well-to-do.  This  is  doubtless  due  partly  to  diminished  muscu- 
lar tone  and  partfy  to  the  necessity  of  hard  work  during  pregnancy  and  s«K>n 
after  delivery — work  that  is  usually  done  with  little  or  no  artificial  abdominal 
support.  Diastasis  of  the  recti  is  seen  ma^t  commonly  in  the  very  thin  and  ver>' 
fat,  owing  to  i\m  fact  that  in  lx)th  types  of  women  the  abdominal  muscles  arc 
diminished  in  supporting  power.  It  is  most  frequently  seen  in  women  who 
show  other  evidences  of  the  injuries  of  childbirth — i.  e.,  retroversion,  prolapse, 
and  relaxation  of  the  vaginal  outlet. 

The  separation  of  the  muscles  in  diastasis  is  always  most  marked  at  the 
level  of  the  umbilicus,  and  extends  for  varying  distances  both  above  and  below 
this  point,  the  extreme  being  a  complete  disunion  of  the  two  muscles  from 
pubes  to  ensiform  cartilage.  The  width  of  the  separation  varies  from  1|  to  4,  5, 
or  even  6  inches. 

In  cases  of  simple  diastasis  there  is  no  definite  hernial  ring.  When  ab- 
dominal pressure  is  exerted  a  longitudinal  protrusion  is  seen  in  the  center  of 
the  abdomen,  always  including  the  umbihcal  region.  On  each  side  of  the 
hernial  protrusion  can  be  felt  the  edges  of  the  recti  muscles.    The  condition  is 
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often  recognizable  simply  from  inspection  of  the  abdomen,  especially  if  the 

patient  is  thin.  It  ran  Iw  made  e\ncient  by  pUiring  the  hand  on  the  abdomen 
and  asking  the  patient  to  couKh.  A  still  U^tter  way  to  brinp  the  protrusion  into 
prominence  is  to  ask  the  patient  while  hinj^  on  hi^r  back  to  raise  herself  to  a 
semisittinjc  position.  In  the  effort  to  assume  this  position  the  recti  muscles  are 
brought  into  rigid  contrat*tion  and  the  intestinal  contents  are  forced  ont  lie- 
twcen  tliem.  When  the  patient  is  standing  there  is  a  (characteristic  sagging  of 
the  lower  abdomen,  esix*cially  if  the  patient  is  fat.  In  thin  patients  the  contour 
is  much  like  that,  of  asthi^nic  ptosis. 

The  clinical  significance  of  diastasLs  of  the  recti  muscles  is  much  greater 
than  is  commonly  recognized.  To  the  gynecologist  it  represents  one  of  the 
numerous  injuries  from  childbirth,  equal  in  importance  to  laceration  of  the  peri- 
neum or  displacement  of  the  uterus.  Tin*  symptoms  of  the  condition  are  not 
always  entirely  definite.  Together  with  other  tissue  relaxations  from  child- 
birth, it  causes  exhaustion  after  effort  and  general  lassitude.  Its  most  char- 
acteristic sjTnptom  in  fat  individuals  is  pain  in  the  loins.  This  is  due  to 
compensatory  strain  on  the  lateral  umseles  of  the  trunk  on  account  of  the 
deficient  abdominal  support.  Dorsal  backache  is  also  very  common.  The  di- 
gestive and  neurotic  symptoms  tlmt  characterize  asthenic  ptosis  am  often  seen 
in  women  with  diastasis,  in  whom  there  exists  a  so-called  acquired  ptosis  of 
the  abdominal  contents  quite  similar  to  that  of  the  congenital  type. 

The  treatment  of  diastasis  of  the  recti  muscles  is  either  orthopedic  or  surgical. 
Orthopedic  treatment  consists  in  the  application  of  an  effic-ient  abdominal  sup- 
port.    This  is  best  accomplished  by  a  perfectly  fitting  corset. 

A  cure  of  the  condition  can  only  be  gained  by  a  surgical  operation.  In 
most  cases  this  is  feasible  unless  there  is  some  constitutional  contra-indication 
to  surger>'  or  unless  the  patient  is  too  fat.  In  the  enormously  fat,  where  there 
is  great  alxlominal  tension,  the  operation  is  attended  with  more  than  average 
danger  of  postoperative  complications.  Most  cases  of  diastasis  are  encountered 
in  women  who  need  general  repair  for  the  injuries  of  childbirth.  There  is  empha- 
sized in  the  iliscussion  cif  tliese  injuries  (see  above)  the  great  importance  of 
neglecting  no  single  link  in  (he  chain  of  weakened  structures,  and  in  carrying 
out  this  plan  the  relaxed  abdomen  must  be  considered  with  the  other  lesions. 

Ina>smuch  as  in  most  of  the  ca.ses  of  general  relaxation  the  abdomen  must 
be  opened,  opportunity  is  given  to  test  the  condition  of  the  recti  nujscles.  This 
is  done  after  making  the  incision  by  grasping  the  abdominal  wall  in  the  direction 
of  the  umbilicus  (see  Fig.  432),  by  which  the  edges  of  the  recti  can  easily  be  felt, 
and  if  they  be  separated  the  thin  intervening  membrane,  composed  of  fascia  and 
peritoneum,  is  made  evident. 

The  operation,  as  performed  by  the  author,  consists  in  rcdupficating  the 
aponeurosis  at  the  level  of  ami  aliove  the  umbilicus,  m  that  the  bellies  of  the  recti 
muscles  l^eeome  contiguous.  Below,  the  layers  of  the  alxlominal  wall  are  ap- 
proximated in  the  usual  way.     For  a  description  of  the  operation,  see  page  771. 
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UMBILICAL  HERKIA 


As  stated  above,  umbilical  hernia  h  far  more  common  in  women  than 
men  because  of  the  number  of  cases  directly  due  to  child-bearing. 

It  ia  not  always  possible  to  draw  a  distinct  line  between  dia^asis  of  the 
recti  muscles  and  umbilical  hernia-  It  must  be  emphasized  prini{tril3-  that  m 
all  cases  of  umbilical  hernia  there  exists  a  greater  or  less  degree  of  diastasis. 

In  t>T3ical  umbilical  hernia  there  is  a  distinct  ring,  with  a  well-defined  hernial 
sac,  w]>ile  in  diastasis  them  is  a  general  protrusion  in  the  space  between  thi? 
recti  muscles  without  a  specific  ring  or  pouch.  In  large  or  reeorrent  umbilical 
hernias  the  two  conditions  sometimes  merge. 

In  umbilical  hernia  there  is  a  great  lency  on  the  part,  of  the  intestines 
and  omentum  to  Income  adherent  to  the  ring  and  inner  lining  of  the  sac*  la 
simple  diastasis  adhesions  are  usually  absent. 

On  account  of  the  adhesions  and  ring  formation  of  umbilical  hernia  Lnt-^- 
tinal  obstruction  is  always  a  threatening  danger,  which  does  not  need  to  be 
regarded  in  simple  diastasis. 

The  size  of  umbilical  hernias  varies  from  a  small  protrusion  of  the  umbilicus 
to  colossal  sacs  which  contain  most  of  the  intestines. 

The  symptoms  of  umbilical  hernia  include  those  of  the  diastasis  of  the 
recti,  which  is  always  present.  In  addition  are  usually  paias  and  abdomiQal 
discomfort  due  to"  the  adhesions  of  the  bowel  and  omentum.  If  incarceration 
or  strangulation  takes  place,  intense  pain,  vomiting,  obstipation,  and  the  various 
other  symptoms  of  acute  ol>struction  ensue.  Umbilical  hernias  are  not  as  liable 
to  strangulation  as  are  inguinal  and  postoperative  hernials. 

The  smaller  hernias  are  entirely  obvious  and  easy  of  diagnosis?,  but  the  larg*^ 
hernias,  in  which  the  protrusion  of  the  umbilicus  has  become  fused  with  the 
general  sac,  often  cause  confusion.  These  patients  are  usually  fat  and  often 
present  an  immense  abdominal  enlargement,  which  frequently  elicits  the  diag- 
nosis of  abdominal  tumor,  usually  of  ovarian  cyst.  Often  these  patients  are 
credited  with  being  much  fatter  than  they  really  are,  the  hernial  protrusion 
being  regarded  as  a  huge  mass  of  fat,  whereas,  in  reality,  there  may  be  veiy  little 
fat  between  the  skin  of  the  abdomen  and  the  intestines. 

The  treatment  of  umbihcal  hernia  is  surgical  unless  there  is  some  constitu- 
tional contra-indication,  or  unless  the  chances  of  success  are  too  small  to  warrant 
subjecting  the  patient  to  the  risk  of  operation. 

The  operation  for  the  large  hernias,  especially  in  very  fat  women,  is,  without 
doubt,  a  dangerous  one.  On  account  of  the  great  size  of  the  wound  and  the 
inevitable  necrosis  and  dissolution  of  fat  tissue,  there  is  special  danger  of  local 
sepsis.  Pneumonia  and  embohsm  are  other  complications  that  are  especially 
apt  to  occur.  In  addition  to  this  must  be  taken  into  account  also  the  possi- 
bility of  a  recurrence,  which,  if  it  does  take  place,  usually  results  in  a  condition 
worse  than  that  of  the  original  hernia. 


INJURIES  DTTB  TO   CHrLDBmTH 


503 


If  the  operation  is  inadvisable,  the  only  course  is  the  application  of  an  ab- 
dominal support,  the  proper  fitting  of  which  requires  gjeat  skill  and  experience. 
The  best  form  of  support  is  a  perfectly  fitting  comet,  but  there  are  few  who  are 
able  to  fit  a  satisfactory  corset  to  some  of  these  very  stout  patients. 

The  surp:ica!  treatment  for  umhilicul  hernia  is  given  on  page  775,  where  the 
longitudinal  and  transverse  types  of  operation  are  described. 

The  longitudina!  yj)eratioii  has  for  its  basis  the  approximation  in  the  middle 
line  of  the  separated  recti  muscles. 

The  principle  of  the  transverse  operation  is  the  overlapping  of  the  aponeu- 
rosis transversely. 

The  results  of  operations  for  umbilical  hernia  depend  somewhat  on  the 
skill  and  ingenuity  of  the  operator,  hut  even  with  the  best  workmanship  a  certain 
percentage  of  recurrence's  is  met  with. 


POSTOPERATIVE  HERNIA 

In  the  present  days  of  improved  asepsis  and  operative  tecbnic  postoperative 
hemiaji  in  abdominal  wounds  are  comparatively  uncommon,  yet  they  stiE  occur 
with  sufficient  frequency  to  be  a  matter  of  chagrin.  Postoperative  hernia  is 
usually  the  result  either  of  incomplete  closure  of  the  wound  or  of  wound  sepsis, 
which  in  healing  has  left  a  point  of  weakness  in  the  scar.  By  incomplete  closure 
of  the  wound  it  is  meant  that  there  has  been  drainage,  or  that  in  sewing  up  the 
WTjund  the  surgeon  ha.^  failed  tu  secure  perfect  coaptation  of  the  layers.  Another 
class  of  cases,  and  a  very  important  one,  is  that  in  which  an  incision  has  been 
made  through  an  abdominal  wall  already  weakened  by  a  diastasis  of  the  recti 
muscles. 

Postoperative  hernia  usually  makes  its  first  appearance  as  a  small  protru- 
sion under  the  skin,  to  one  side  of  or  above  the  cutjiiietius  scar.  It  is  slightly 
t-ender,  and  transmits  an  impulse  when  the  patient  coughs.  If  the  hernia  is  not 
attended  to,  it  grows  gratkially  larf!;er,  finally  involving  the  area  aliout  the 
wound  and  extending  outward  and  u[)wanl  over  the  al>domen.  The  hernia 
may  consist  of  a  single  rounded  mass,  representing  the  protrusion  of  the  bowel 
or  omentum  through  a  single  ring;  or  it  may  be  extremely  irregular  as  the  result 
of  a  complex  hernial  formation  of  numerous  rings  and  sacs  honeycombing  the 
abdominal  wall.  The  content  of  the  liernial  sacs,  (^specially  in  tlie  complex 
type,  usually  consists  of  omentum,  one  of  the  functions  of  which  is  to  precede 
the  bowel  and  to  prevent  its  entrance  through  the  brcacli  in  the  abdominal  wall. 
The  protecting  omentum  neai'l}^  always  becomes  adherent  to  the  ring  and  inner 
surface  of  the  sac.  It,  however,  may  fail  to  block  the  entrance  of  the  intes- 
tine, especially  when  the  ring  has  been  stretched  to  a  considerable  size,  and  the 
condition  then  becomes  more  serious. 

The  omental  tissue  contained  witliin  the  hernial  sac  usually  becomes  hyper- 
trophied,  and  this  process,  together  with  the  formation  of  adhesions,  prevents 
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complete  manual  reduction  of  the  hernia.  It  sometimes  hi4)penB  that  the 
omental  mass  becomes  strangulated  and  necrotic,  in  which  case  there  can  be 
felt  iu  the  abdominal  wall  a  hard  tender  mass  without  symptoms  of  iaiesfuial 
oUjitruction,  but  with  constitutional  evidence  of  toxic  absorption.  If  a  portkm 
of  the  intetictine  is  included  in  the  sac  it  may  become  obstructed.  PostoperatiYe 
horiiias  are  more  dangerous  than  umbilical  hernias  as  regards  serious  compliea- 
tions. 

The  diagnosis  of  postoperative  hernia  is  usually  simple,  but  not  always. 
Ill  one  uf  the  author's  cases  a  mass  in  the  abdomen  lying  b^ieatii  the  scar, 
Mid  iliaKuofeiied  as  a  strangulated  omental  hernia,  proved  to  be  an  implantation 
iiiotasta^is  following  an  operation  for  adenocarcinoma  of  the  uterine  body, 
lit  :iUi>ther  ca:^  the  lump  in  the  abdomen,  diagnosed  as  postoperative  henna, 
turm^l  out  to  be  an  adenomyoma  growing  from  one  of  the  round  ligaments 
which  at  the  previous  operation  had  been  crossed  and  sewed  together  in  the 
inklille  line,  aaH)rding  to  Mayo's  modification  of  Gilliam's  operation. 

Tr^tment. — Extreme  care  in  closing  abdominal  wounds  is  one  of  the  main 
\\xi{\vt<  v>f  the  surgeon,  for  on  this  depends  chiefly  the  prevention  of  postopera- 
h\o  iH^ruia.  In  operating  for  pelvic  conditions  that  require  drainage  the 
i^v  iK\\4i>Kist  is  (larticularly  fortunate  in  being  able  to  drain  through  the  vagina, 
v^hioh  iu»t  only  is  excellently  adapted  for  the  purpose  by  its  position,  but  is  also 
l»uii*tic»ll,Y  exempt  from  the  danger  of  hernia.  Only  in  the  most  serious  forms 
oi  \K'i\'w  Huppuration  is  it  necessary  to  drain  through  the  abdominal  wall. 
rhuK,  v»ao  vrf  the  most  common  causes  of  postoperative  hernia  of  the  earlier  days 
IN  ihiHHit  i*Uminated  by  improved  methods  of  pelvic  drainage. 

Ill  oUKsiuK  the  wound  after  a  pelvic  operation  the  observance  of  a  number 
•i  u  vhnKul  principles  is  valuable.     It  is  an  excellent  plan  just  before  sewing 

•  Ik  l^'^lolu»um  to  riMich  into  the  upper  part  of  the  abdomen  and  pull  the  omen- 

•  uiu  iU»svii,  spix^ading  it  like  an  apron  over  the  bowels  which  lie  just  beneath 
iw  \^ouiul.  11"  adhesions  form  along  the  inner  scar  they  will  be  with  the  omen- 
uiu  uul  iK»l  the  intestines.  If  a  rupture  occurs  in  the  course  of  the  scar,  the 
..UN  uiiuu  i.H  bv  this  means  enabled  to  enter  the  breach  first.  It  is  not  unlikely 
»m;  Ik'  Ht^lhivtioiis  that  sometimes  form  along  the  peritoneal  side  of  the  wound 
..V  Ikukm^wn*  conducive  to  weakening  the  scar.  In  order  to  prevent  this 
^.v  .u  .  au-  xhv»uld  U»  (^xcrcised  not  only  in  the  matter  of  asepsis,  but  in  avoiding 

......ua  oi   I  he  ^nljses  of  the  abdominal  incision.     Numerous  methods  are  em- 

onnnI  u»  niMUv  this.     Some  use  towels  or  gauze  or  sheet-rubber  to  protect  the 
,  i^v  .      y\wi\'  is  soim*  (juestion  whether  these  do  not  often  do  more  harm  than 

l^w  lv.>«t  pn)phylactic  is  the  considerate  handling  of  the  tissneSy  a  rule 

.  ii>j>lual»le  not  only  in  this  particular  instance,  but  in  the  whole  field  of 

',  -v  Aa^4  the  iHTitoneum  care  must  be  taken  to  secure  a  smooth  perfect 
N.^.^oa  >Mihi»ut  gaps,  especially  at  the  ends  of  the  incision. 
«s  •^>t4\>\«»"at ion  of  the  bellies  of  the  recti  muscle  is  an  important  step  in 


INJURIES  DUE  TO   CHILDBIRTH  50§ 

closing  an  abdominal  wound  and  one  that  is  too  often  regarded  as  unnecessary. 
The  muscles  are  brought  together  by  a  few  deeply  placed  catgut  sutures  tied 
only  tight  enough  to  secure  approximation.  Numerous  good  methods  of  sewing 
the  fascia  are  in  use,  some  of  which  secure  an  edge-to-edge  union,  while  others 
employ  the  method  of  overlapping.  As  fascia  tissue  readily  heals  to  fascia  tissue 
any  method  which  ensures  a  strong  and  perfect  approximation  of  the  fascial 
surfaces,  especiaUy  at  the  ends  of  the  incision^  meets  the  requirements. 

As  has  been  stated,  one  of  the  causes  for  postoperative  hernia  is  a  previously 
existing  diastasis  of  the  recti  muscles.  It  is  very  essential  that  this  should  be 
recognized  and  repaired  during  the  course  of  the  operation.  This  point,  insuffi- 
ciently recognized  by  abdominal  surgeons,  has  been  emphasized  by  Webster. 
The  condition  is  especially  to  be  sought  for  in  operating  on  multiparous  women 
and  after  the  removal  of  large  tumors. 

The  operation  for  postoperative  hernia  follows  the  technic  of  that  em- 
ployed for  umbilical  hernia,  the  basic  principle  of  which  is  that  the  recti  muscles 
must  be  approximated  a  considerable  distance  from  the  hernial  ring  in  order  to 
give  adequate  support  to  the  new  scar  (see  page  782). 

Postoperative  hernias  following  operations  for  hernias  are  discouraging 
catastrophes,  for  the  recurrent  hernia  is  usually  far  worse  than  the  original  one. 


Special  Gynecologic  Diseases 

ECTOPIC  PREGNANCY 

Ectopic  pregnancy  relates  to  those  conditions  in  which  the  nidation  and 
growth  of  the  impregnated  ovum  take  place  elsewhere  than  in  the  uterine 
cavity.  The  ovum  may  become  implanted  in  the  tube,  in  the  ovarj^,  or  on  the 
peritoneum  of  tlie  abdominal  cavity.  If  the  ovum  develops  in  that  part  of  the 
tubal  canal  which  is  included  in  the  wall  of  the  uterus  the  condition  is  termed  an 
' '  interstitial  pregnan  cy . ' ' 

In  by  far  the  greater  number  of  cases  ectopic  pregnancy  takes  place  in  the 
tube  and  usu&Uy  in  the  outer  half  of  the  tube. 

The  ovum  when  expelled  from  the  c-oFpus  luteum  of  the  ovary  is  sheltered 
and  guided  to  the  tubal  canal  or  <^\iduct  by  the  fknbrise,  and  is  passively  con- 
ducted to  the  uterus  probably  by  the  motion  of  the  cilia  that  adorn  the  epi- 
thelium of  the  lining  mucous  membrane  and  by  peristaltic  movements  of  the 
tube  walh  The  passage  of  the  ovum  to  the  uterine  canal  occupies  seveLral  daj's, 
possibly  a  week,  and  it  is  at  the  beginning  of  or  during  the  journey  that  the 
ovum  beeom^  impregnated  by  union  with  a  spermatozoon.  Under  normal 
conditions  the  fertilised  egg  continues  its  course  until  it  reaches  the  uterine 
cavity,  where  it  embeds  itself  in  the  endometrium  and  proceeds  to  develop. 

Causes.— Tubal  implantation  l^espeaks  some  impediment  to  the  ovum  in  it« 
passage  to  the  uterus.  There  are  several  causes  for  this  interruption,  some  ot 
which  are  sufficiently  ob\ious.  The  frequenc3'  with  which  tubal  pregnancy  is 
found  in  tubes  that  have  \>een  damaged  by  inflammatory^  process^,  such  as 
result  from  gonorrhea  and  puerperal  infection,  is  evidence  that  the  interruption  is 
the  outcome  either  of  destruction  of  the  ciliated  surface  epithehum  or  of  adhesions 
to  the  external  surface  of  the  tybe  wliich  prevent  its  normal  peristalsis.  Thus, 
tubal  pregnancy  may  result  either  from  salpingitis  or  perisalpingitis.  An  acute 
appendicitis,  the  peritoneal  infection  of  which  extends  to  the  tube  and  causes 
adhesions,  may  in  the  same  manner  be  the  indirect  cause  of  a  later  tubal  preg- 
nancy. 

The  ovum  may  find  ite  way  into  a  diverticulum  of  the  tube  or  into  an  acces- 
sory tube,  and,  Ixu'oming  embedded  there,  develop  an  ectopic  pregnancy. 

The  foregoing  are  anatomic  causes  whic^h  can  often  l>e  incotit-estably 
demonstrated*  Many  times,  however,  this  cannot  be  done,  and  the  etiotogj^ 
then  becomes  a  matter  of  speculation.  Many  theories  have  been  advanced,  some 
of  thrni  being  worthy  of  note. 

Bippcl  bases  his  theory  of  causation  from  observations  that  the  ovum  may 
enter  the  tube  on  the  side  opposite  to  the  ovary  from  which  it  has  been  dis- 
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•eta^ed.  This  is  exemplified  in  cases  of  right-sided  tubal  pregnancy  with  a 
corpus  luteura  verura  of  the  left  ovary%  tir  when  pregnancy  has  occurred  after  a 
pelvic  operation^  in  which  the  tul^e  from  one  side  and  the  ovary  from  the  other 
have  been  removed.  Sippel  assumes  that  the  impregnated  ovum  during  the 
time  occupied  by  this  long  journey  across  the  iK»lvis  Incomes  too  large  to  be 
moved  along  the  tube  to  the  uterus.  It  is  assumed,  also,  that  after  a  certain 
period  the  trophoblastic  layer  of  the  egg  begins  to  exert  its  corroding  influence 
on  the  maternal  epithelium — the  first  step  toward  nidation.  Under  normal 
conditions  this  period  is  not  reached  until  the  egg  arrives  at  the  uterine  canal, 
but  it  may  well  be  imagined  that  the  time  taken  to  travel  to  the  opposite  tube 
may  bring  the  ovum  to  the  corroding  point  while  still  in  the  tube.  It  then 
sinks  into  the  subepithelial  tissue  of  the  mucous  membrane  and  its  journey  ia  at 
an  end. 

Freund  has  advanced  the  hypothesis  that  the  conditions  mentioned  in 
Sippers  theory  may  result  from  the  unusual  length  and  convolutions  of  the  tube, 
such  as  obtains  in  the  infantile  type. 

Another  theory  for  the  etiology  of  extra-uterine  pregnancy  in  normal  tubes  has  been  ad* 
vanced  by  Katz.  He  has  found  that  in  prejcnane>'  a  definite  change  takes  place  in  the  mucotis 
membrane  of  the  tubei*.  The  cylindric  eiliatcri  epithelial  celk  beromo  markedly  infrefwted 
and  heapf^i  up  ou  each  other  and  lose  their  cilia.  During  menstruatitin  the  Hiirne  process^  takes 
plaee,  though  in  a  lesH  de^i^rw.  KaU  a^^eribes  thin  rhanj^e  to  the  inflinence  of  the*  inner  secretion 
of  the  corpus  luteum.  He  thinks  that  this  heaping  up  of  the  s^urface  epitlieliurn  and  the  loss 
of  the  cilia,  may  act  as  a  hindrance  to  the  normal  pas,'*iige  of  the  ovum  through  tlie  duct.  Thus 
he  imagines  that  if  an  o\'mn  were  imprepiated  near  the  ovary  it  might  have  «ome  difheult^^  in 
negotiating  the  route  thus  impeded  and,  l>ecomingdwcoiiraged,  settle  down  and  de\'^elop  in  the 
folds  of  the  mucous  membrane  of  the  tube.  There  may  be  some  merit  in  thia  explanation, 
especially  when  one  considers  that  most  extra-uterine  pregnanciea  take  place  in  the  outer  half 
of  the  tube.  It  would  weem  at  leaat  rea.*ionftble  tn  snpjKJse  that  the  abnormal  impregnation 
might  be  due  to  an  aberration  of  some  normal  physiologic  function* 


When  a  fertilized  ovum  becomes  implanted  in  the  tulie  it  is  destined  to  early 
destruction,  usually  within  the  first  three  riKuiths,  althoujih  ciises  have  been 
known  where  it  hjis  gone  to  complete  (Jevelopment.  The  death  of  the  embryo 
is  due  to  the  poor  soil  in  which  the  egg,  has  been  inserted.  The  tissue  of  the 
wa!l  of  the  tube  is  capable  of  only  a  small  decidual  reaction,  so  tliat  the  fetal 
tisssue  is  iniproi>erly  nourished.  The  wall  of  the  tube,  under  the  influence  of  the 
growth  of  the  ovum  and  the  general  softening  with  which  pregnancy  alTecta 
all  the  pelvic  orj^ans,  becomes  thinner  and  softer  and  is  easily  ruptured. 

Rupture  of  the  surrounding  capsule  causes  the  death  of  the  fetus  and  sub- 
jects the  mother  to  grave  danger.  If  the  bleeding  is  free  and  unconfined  the 
hemorrhage  may  be  fatal  in  a  short  time,  but  if  the  bkH^cling  is  impeded  the  blood 
becomes  coagulated  and  a  hematocele  forms.  The  latter  process  more  com- 
monly takes  place. 

Two  pathologic  forms  arc  recognized  as  having  special  clinical  manifesta- 
tions — tubal  rupture  and  tubal  abortion. 
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Tubal  rupture  Is  applied  to  the  contijtion  in  which  the  outer  wall  of  the 
tube  congttituting  the  external  capsule  of  the  ovum  ruptures  and  allows  the 
maternal  blood  to  flow  unimpeded  into  the  peritoneal  cavity.  This  gives  rise 
to  the  classical  picture  of  sudden  collapse  and  tragic  death.  Fortunately,  tubal 
rupture  is  not  nearly  so  common  as  tubal  alx>rtion.  In  tubal  abortion  rupture 
takes  place  in  the  fetal  capsule,  but  not  in  the  wall  of  the  tube  itself.  The  blocjti, 
therefore,  is  confined  by  the  tubal  wall  to  a  certain  extent,  and,  being  undex 
restraint,  flows  less  rapidly,  time  being  given  for  clotting.  In  this  way  a  bemi 
toma  is  formed  in  the  interior  of  the  tube,  and  is  termed  a  "tubal  mole*'  or  *'hc 
tosalpinx."  The  hemorrhage  may  be  entirely  confined  to  the  tube,  though 
blood  may  in  some  cases  flow  freely  from  the  ostium  of  the  tube  and  cause  col- 
lapse and  death  J  as  in  tubal  rupture.  It  more  commonly  trickies  slowly  into  the 
peritoneal  cavity,  creating  a  large  hematocele.  Usually  thii^  hematocele  k 
formed  in  the  pouch  of  Douglas,  where  it  can  readily  be  felt  by  vaginal  examina- 
tion. At  first  it  is  soft  and  doughy,  but  in  the  course  of  time  a  semi-organized 
capsule  forms  around  the  ma.ss,  so  that  t^  the  vaginal  touch  it  is  firm  and  well 
defined,  often  resembling  an  ovarian  tumor. 

If  the  posterior  culdesac  is  obliterated  by  adhesions  the  blofxi-mass  nm; 
accumulate  in  front  of  the  uterus  or  higher  up  in  the  abdominal  cavity 

The  blood-mass  which  collects  outside  of  the  tulje  is  tenned  a  ''pelvic  hei 
tocele."  The  leaking  of  blood  from  the  tube  may  continue  over  a  con«idemble 
period  of  time,  so  that  an  enormous  hematocele  may  form,  filling  the  pelvis  and 
the  lower  part  of  the  abdominal  cavity.  ^ 

The^  hematoceles  present  an  excellent  medium  for  the  grouth  of  bacteri%™ 
and  if  they  become  infected,  sometimes  develop  most  extensive  and  destructive 
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The  most  marked  instances  of  infection  are  seen  in  women  who,  thinking 
themselves  nonually  pregnant,  attempt  abortion. 

Infection  of  tubal  or  pelvic  hematoceles  may  also  result  from  va^^inal  punc- 
ture under  the  mistaken  diagnosis  of  pus-tubes. 

After  rupture  the  embryo  and  all  the  fetal  tissue  are  rapidly  absorbed. 
Nothing  is  seen  of  them  in  the  majority  of  specimens  removed  by  operation. 
On  account  of  this  disapp)earance  of  fetal  tissue  the  question  is  sometimes  raised 
whether  a  small  hematosalpinx  is  the  result  of  bleeding  from  ectopic  gestation 
or  from  some  other  cause.  Doubtless  in  rare  instances  a  hematoma  may  be 
formed  in  the  tube  by  inflammatory  processes.  It  is  so  unusual,  however,  that 
a  hematosalpinx  is  ordinarily  assumed  to  be  the  result  of  a  tubal  abortion, 
Veit  asserts  that  patency  of  the  tubal  ostium  is  evidence  of  ectopic  pregnancy, 
while  if  it  is  sealed  the  bleeding  is  probably  from  inflanunatory  ulceration.  It  is 
very  doubtful  if  this  is  a  reUable  test. 

The  development  of  a  tubal  pregnancy  produces  a  decidual  reaction  in  the 
endometrium  of  the  uterus  similar  to  that  following  a  normal  pregnancy. 

At  the  time  of  rupture  of  the  tubal  sac  bleeding  from  the  endometrium 
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takers  place,  continuing  until  the  termination  of  the  tubal  pregnancy.  This 
decidya  dekquamate^  away  horn  the  uterine  wall,  and  appears  as  shreds  of  formed 
tissue  in  the  vaginal  dischaj-ge;  sometimes  it  comes  away  as  a  complete  east  of  the 
uterine  canaL^ 

It  has  long  l^een  a  matter  of  doubt  whether  the  uterine  bleeding  associated 
vnth  ectopic  pregnancy  is  a  part  of  the  tubal  hemorrhage  flowing  backward 
through  the  uterine  ends  of  the  tubes,  or  whether  it  i^^sues  from  Ixith  sources. 
The  recent  work  of  Sampson  seems  to  have  definitely  settled  this  point.  By 
means  of  injecting  uteri,  removed  for  tubal  pregnancy,  he  has  shown  that  the 
uterine  bleeding  in  all  cases  is  venous  in  origin  and  arises  from  the  endometrium, 
and  that  in  oo  case  does  it  escape  from  the  tube  into  the  uterine  cavity- 


Pig.  200.^ — Tubal  Preg?jancy.     Hematosalpinx. 
The  dftrk-colored  tul>e  ditttcnded  \ii*ith  blood -clot  is  wfcn.     Tlu^n^  are  adhesions  on  the  surface. 
The  ovary  has  been  included  in  the  wdho^ions  and  laeeratod  in  it^.  reniovah     For  purposes  of  clearer 
iUujstrutioQ  the  uterus  and  other  adnexa  have  been  xidded  in  the  drawing. 
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In  all  cases  of  ectopic  pregnancy  the  uterus  is  increfused  to  the  size  that  it 
attains  under  the  influences  uf  normal  pregnancy  at  alx>ut  two  months.  Samp- 
son has  shown  that  tliis  enlargement  is  due  to  the  thickening  of  tlie  endometrium 
and  the  hj^peremia  of  the  organ,  there  Ixnng  much  doubt  as  tt>  any  increase  in 
the  musculature,  Ttie  l^lt^nling  results  from  the  venous  t-ongestion  in  the 
endometrium.  The  enlargement  of  the  uterus  and  the  bleeding  continue  until 
the  abortion  of  the  tube  is  complete,  when  involution  takes  place,  as  it  tloes 

*  Ectopic  d&pidua  has  b<*en  observed  oo  and  in  the  ovary,  on  the  ijeriloneum  of  the  uterus 
(mofltly  its  po^^terior  aurJaee),  on  th^-  pelvic  piTitoneuni  (e*»peeially  in  Douplas'  pouch),  iiioro  rarely 
on  the  parietal  p<:4vic  fH-ritoneum,  nn  the  anteriur  widl  of  the  uteriiw*  the  \esico-utf'rine  fpnrt*,  on  the 
ligaments  of  theutenis,  on  the  omentum,  thf  Minall  intestine,  the  vermiform  appendix,  on  the  rnuf'ous 
n*embn\ne  of  the  tube  even  in  intra-uterixie  pregnuno'*  hi  the  cervix  and  vagina^  in  jxilyps^  adono- 
meiritic  (oeh  proliferating  ^eare,  and  on  adhesivp  Iwinds,  and  very  rarely  on  the  jjeritoneuni  of  the 
tube.  AecordiflK  to  Me3'er,  it  is  not  a  phy«ioIogie  eonditiou.  The  rliief  faetor  in  its  cauiitatioti  is* 
pirobiftbly  »  preceding  tuBanimation.     (Moraller,  abstract  from  R,  Meyer,) 
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after  complete  abortion  of  uterine  pregnancy.    The  t^eparation  of  the  decidua 

is  the  result  durinpi  the  subinvolution  periotl  of  venous  extravasation  of  blmxl 
between  the  inner  and  outer  layers  of  the  eniloinetriiiiii  by  which  the  outer 
compact  layer  is  exix'iled. 

Symptoms.^There  are,  as  a  rule,  no  subjective  symptoms  in  ectopic  preg- 
nancy until  there  is  rupture  of  the  surrouncUiig  enYelopi\  The  patient  usually 
passes  her  regular  time  of  menstruation  and  often  consiilers  herself  pregnant. 
In  the  typical  case  the  first  s>Tnpton)  is  a  sharp  lancinating  pain  in  the  side, 


Fin.  I'Or.-^DEciDnA  tn  Tubb. 
Low  power.     In  the*  nppor  URht  piirt  of  the  drnxvinjc  ran  Iw  nern  tho  swollen  stroma  cell*  of  i 
villus  of  the  lute  which  havf<  fafcen  on  ttii'  fimrnrNTir^ticj?  of  cf^c-idua  cetlw.     In  Ihe  upper  left  is  ft 
choHoQic  vUluM.     lu  tht*  lower  riRht  is  a  blood-vtisj^-L     Ulootl-corpijscles  &re  at^n  lying  id  th«ti»' 
Biif.     (From  ii  cuiw  of  tubal  prcgiianL'y.) 

which  may  be  so  severe  as  to  cause  the  patient  to  fall.  Pallor,  small  rapid  pulae, 
and  air-hunger  follow,  ami,  if  the  rupture  is  through  the  outer  capsule  into  the 
abdominal  ca\ity,  or  if  tliere  is  abundant  hrmorrhage  from  the  ostium  of  the 
tube,  the  patient  may  bleed  to  death  in  a  short  time.  Catastrophie^s  of  this  kind 
are,  however,  comparatively  uncommon.  In  the  majorit}'  of  cases  the  patient 
survives  the  first  attack,  which  may  l;>e  so  mild  as  to  cause  little  apprehension. 
Patients  often  descrilw*  the  attack  afterward  as  a  fainting  spell.  If  the  fii^t 
hemorrhage  is  survived  the  patient  continues  to  have  repeated  twinges  of  j^^ 
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usually  of  a  sharp,  lancinating  character.  Very  soon  after  the  first  symptom  of 
pain  the  uterine  bleedinji;  appears.  This  is  rarely  profuse.  In  the  course  of 
time  .shreds  of  decidua  arc  discharged,  described  by  the  patient  as  fleshy  mate- 
rial, while  sometimes  the  decidua  is  expelled  entire  in  the  form  of  a  cast  of  the 
uterine  canal.  When  the  symptoms  pursue  this  course,  the  case  is  to  be  regarded 
as  one  of  tubal  abortion,  in  which  the  initial  active  hemorrhage  was  sufficiently 
delayed  by  the  pressure  of  the  tubal  capsule  to  cause  clotting.     Examination 
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Flo.  ;iUh.— 1 J  It  J  ijj  A  L  v;a-*t. 

Low  power.  The  stroroa  cells  of  the  piKloin(»trium  Ix^romc  enlarged,  most  of  the  onlargemptit 
beiDR  in  the  protoplasmic  part  of  the  ei'll,  ami  \\wy  Vtototni'  Rnttened  instoftd  uf  round  iind  oval,  due 
to  pre?ii*iire  M^miiHt  each  othf>r.  The  iiitr-Trpllular  eoiiiierlue  tisssiie  dirsapppiirs-  Th*'  epithelium  of 
the  i^ands  ia  loat  or  conisists  of  a  Mingle  layer  of  low  inactive  ccIIb*  There  Ls  a  slight  infiltration  with 
leukocytes.     Decidual  ^i\»i»  are  found  yj  nxtni-uterine  pregnaaey. 

of  a  patient  with  tubal  abortion  discloses  a  pelvic  mass.  If  the  bleeding  is  con- 
fined to  the  tube  it  can  at  first  be  felt  as  a  sausage-t?hafK*d  tumor,  extending  at 
right  angles  to  the  uterus.  If  the  tubal  mole  becomes  large  and  heavy  it  sinks 
into  the  posterior  culdesac,  where  it  can  be  felt  as  a  rounded,  well-defined  mass, 
pushing  the  uterus  forward  toward  the  pubes.  If  there  is  gradual  bleeding  into 
the  peritoneal  ca\dty  a  hematocele  forms,  usually  in  the  posterior  culdesac*,  wliich 
at  first  is  felt  per  vaginam  as  a  soft  doughy  mass,  and  if  successive  examinations 
are  made  its  increase  in  size  may  be  recognized. 


512  GTNBCOIiOOY 

If  the  hematocele  remains  for  a  long  time  in  the  cavity  without  absorptioti 
a  semi-organized  capsule  forms  about  it,  which  gives  the  examimnK  finger  the 
sensation  of  a  cyst  or  soft  myoma-  The  hematocele  may  become  so  large  as^  to 
be  easily  felt  through  the  abdomexi,  sometimes  extending  to  the  level  of  the 
umbilicus. 

Tubal  abortions,  even  when  the  hematocele  is  of  large  size,  sometimes  heal 
spontaneously  by  absorption  of  the  blood-clot.  This  process  is  oeea^sionaUy 
astonishingly  rapid.  More  often  the  symptoms  continue  for  several  weeks 
until  sur|?ical  aid  is  sought.  During  this  period  the  patient  continue  to  have 
frequent  pain  and  irregular  ut-erine  bleeding.  The  protein  decomposition  of  the 
clotted  blood  often,  though  not  always,  produces  a  form  of  auto-intoxication^ 
wliich  may  be  of  a  serious  character,  j  its  with  absorbing  hematofelas  are 
apt  to  run  a  moderate  elevation  of  temperature  and  suffer  from  various  intes- 
tinal disturbances.  SometimcE^  they  acquire  a  peculiar  greenish,  waxy  pallor 
of  the  fades  and  occasionally  exhibit  mental  aberrations.  A  moderate  leuko- 
cyiosis  is  usually  present. 

If  the  hematocele  l>ecomes  infected,  symptoms  of  acut-c  pelvic  inflammatoiy 
disease  ensue,  usually  of  a  very  serious  nature. 

Diagnosis.— One  seldom  sees  an  extra-uterine  pregnancy  in  the  first  etage 
before  rupture.  In  this  stage  the  tube  is  soft  and  not  easily  palpable.  The 
delay  of  menses  and  the  enlargement  of  the  uterus  make  an  exact  difTerentia- 
tion  from  a  normal  pregnancy  very  difficult* 

In  the  second  stage,  or  that  of  rupture,  the  cases  of  severe  bleeding  are  very 
characteristic  and  easily  recognizable.  The  sudden  terrific  abdominal  pain 
and  the  tragic  collapse  of  a  woman  in  full  health  is  unmistakable. 

In  the  chronic  stage  the  diagnosis  is  often  confused  and  difficult  to  make. 
The  history  is  of  the  greatest  importance,  the  chief  factors  of  which  are  the  age 
and  social  condition  of  the  patient,  the  question  of  delayed  menses,  the  charac- 
ter and  location  of  the  initial  and  succeeding  pains,  and  the  time  and  nature  of 
uterine  bleeding. 

Most  patients  with  ectopic  pregnancy  give  a  history  of  passed  or  delayed 
menses,  but  occasionally  cases  are  seen  in  which  there  has  been  no  appreciable 
irregularity,  and  when  this  happens  the  diagnosis  is  espe<  ially  misleading.  The 
nature  of  the  pain  in  ectopic  cases  is  usually  rather  characteristic.  It  is  felt 
in  one  side  of  the  pelvis,  and  is  pecuharly  sharp  and  hincinatiug  and  often 
accompanied  by  fainting  spells.  In  contradistinction  to  this  the  pain  of  an 
abortion  is  less  sharp  and  usually  referred  to  the  uterine  region,  while  the  pain 
of  pelvic  inflammation  is  dull  and  more  constant.  It  is  often  very  hard  to  dis^ 
tinguish  between  a  tubal  abortion  and  a  threatened  or  incompIet<Hl  uterijie 
abortion.  In  both  cases  history  of  delayed  menses,  paiQi  and  onset  of 
bleeding  correspond  to  either  condition.  The  pelvic  examination  may  also 
Ix^  equivocal,  for  the  uterus  is  enlarged  and  soft  in  both  conditions,  while  a 
large  corpus  luteum  or  cystic  ovary  of  a  normal  pregnancy  may  pr^ent  to 


SPECIAL   GYNECOLOGIC   DISIL\S£S 


513 


the  examining  finger  a  feeling  no  clitTcrent  from  that  of  a  small  tubal  sac  of  an 
ectopic  pregnancy. 

Microscopic  examination  of  euretings  give  some  information^  for  if  chori- 
onic villi  are  present  ectopic  may  he  ruled  out.  Sometimes,  however,  the  fetal 
remains  of  a  uterine  abortion  disappear  rapidly,  while  the  decidual  reaction 
maj'  Ix'  seen  for  a  consideraljle  time.  Under  these  contiitions  the  microscopic 
examination  would  be  of  no  value. 

I  An  intersititial  pi'egnancy  is  essentially  ectopic,  and  its  symptoms  and  course 

are  pmctiealh'  the  same  as  those  of  tubal  pregnancy.  The  diagnosis  by  bi- 
manual examination  is  very  difficult  and  retjuires  a  most  expert  touch;  when 
there  is  doubt,  examination  under  ether  should  he  urged. 

Sometimes  a  normal  pregnancy  at  tw^o  or  three  months,  in  which  there  is 
some  asymmetry  of  the  uterus,  may  sinmlate  closely  an  extra-utei^b  pregnancy 
at  fii"st  examination.     Under  anesthesia  the  doubt  is  usually  expelled  at  once. 

On  account  of  the  ease  by  which  errors  can  l)e  made  in  the  diagnosis  be- 
tween extra-uterine  and  normal  pregnancy  it  is  importLmt  always  !o  make  a 
preliminary  vagi/ial  examifmiion  tfudir  liher  before  performing  an  abdominal 
operaiwn  for  ectopic  pregnnncy.  If  this  is  made  a  routine  procedure,  unneces- 
sary surger>-  will  not  infrequently  Ije  avoided. 

The  expulsion  of  decidual  shreds  or  a  uterine  cast  is  very  useful  evidence  in 
cases  of  suspected  ectopic  pregnancy,  but  even  this  may  be  misleading,  especially 
in  women  who  have  a  historj^  of  exfoliative  dysmenorrhea. 

The  doughy,  irregular  feel  of  a  f^oft  pelvic  htnnatocele  is  quite  recognizable, 
especially  if  the  uterus  can  \}e  well  defined  as  1x:4ng  pressed  forward  in  ante- 
position.  If  the  hematocele  acquires  a  semi-organized  capsule  the  mass  becomes 
smoother  and  finner  to  the  touch  and  may  l>e  quite  deceptive.  Such  a  tumor 
may  simulate  closely  an  ovarian  cyst,  a  soft  myoma,  or  a  pus-tube.  It  may,  if 
symmetrically  placed  in  the  posterior  culdesac,  feel  exactly  like  a  retroflexed 
fumlus  of  a  pregnant  uterus. 

Tlie  dilTerential  fliagnosis  betwwn  a  long-standing  tubal  abortion  and  pelvic 
inflamn:iation  is  sometimes  very  baffling. 

I  The  tubal  mass,  the  intermitting  pain,  and  the  irregularity  of  the  menses  may 

sometimes  apply  to  either  condition,  and  a  mistaken  diagnosis  is  often  made. 
Tittle  harm  is  done,  however,  by  the  mistake,  as  an  optTation  is  usually  indi- 
cated in  both  cases, 

^M       As  a  rule,  extra-uterine  pregnancy  is  unaccompanied  by  temperature,  but  if 
there  is  a  disintegrating  hematocele  a  moderate  fever  may  Ix*  present.     Marked 

^,  cle%  ation  of  temperature  would  indicate  an  intlaminatory  pnjcess. 

^1       Treatment, — If  an  ectopic  pregnancy  is  discovered  in  the  first  stage — i   e., 
before  rupture — immediate  removal  of  the  tul>e  is  indicated. 

In  case  of  tubal  rupture,  wnth  sudden  collapse  and  alarming  s^Tnptoms, 
it  is  undoubtedly  best  to  operate  immediately  if  proper  surgical  facilities  are  at 
hand.     The  operation  can  be  done  very  riipidly,  with  little  additional  shock  to 
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the  patient.  From  the  ob^rvation  that  patients  often  survive  the  first  sA 
it  was  at  one  time  the  custom  of  many  surgeons  to  wait  for  this  possible  outcome 
before  attempting  opexation.  In  hospital  practice,  at  the  present  time,  ei- 
pectant  treatment  is  not  to  be  advised^  for  in  this  way  some  patients  will  be 
lost  who  might  have  been  saved  by  prompt  intervention.  The  modem  simpli- 
fied methods  of  blood  transfusion  constitute  a  valuable  life-saviog  measure  in 
these  cases  when  used  In  connection  with  a  sui^cal  operation. 

In  the  third  stage  of  tubal  pregnancy^  naniely,  that  of  reicrcs^jion  of  the  hema- 
tocele after  tubal  abortiou,  gurgiual  interv^ention  is  not  as  urgent,  and  time  may 
usually  be  taken  for  cstablisliing  a  correct  diagnosis.  When  a  dia^^nosis  is  mBd& 
of  probable  aborted  extra-ut^^rine  pregnancy  the  question  of  operation  or  ex- 
pectant treatment  ari.ses.  It  is  known  that  many  cases  get  entirely  well  spon- 
taneously and  even  have  later  normal  pregnancies*  Is  it  be«t,  therefore,  to 
keep  the  patient  under  ol>ser\'ation  and  wait  for  this  possible  outcome?  UnJeas 
the  hematocele  is  far  advanced  in  its  process  of  alisorption  and  other  signs  point 
to  an  early  spontaneous  cure  the  exi>cctant  treatment  is  uot  to  be  advised.  It 
sometimes  happens  that  a  secondary  rupture  occurs  which  may  l>e  fatal  to  the 
patient,  and  this  may  take  place  at  any  time  during  the  so-called  terminatioa 
period.  This  catastrophe  is  not  very  common ^  yet  it  occurs  sufficiently  fre- 
quently  to  act  as  a  menace.  It  is  difficult  at  any  one  time  t^  tell  whether  the 
oozing  and  accumulation  of  the  hematocele  haa  ceased.  Even  if  imirjinent  danger 
has  passed,  most,  patients  with  hematoceles  are  destined  to  weeks  and  months 
of  invalidism  before  a  complete  abtwarption  of  the  blood  can  be  accomplished. 
During  this  time  there  is  risk  of  infect  ion ,  formation  of  pelvic  adhesions,  and 
the  toxic  effects  of  the  absorbing  blood-clot.  It  is  better  to  opera.te,  remove 
such  organs  as  are  niecessaryp  and  completely  empty  the  abdominal  cavity  of 
blood. 

It  may  be  said,  therefore,  in  general,  that  ectopic  pregnancy  in  all  three 
stages  is  very  definitely  a  surgical  disease,  and  that  usually  prompt  inter\'ention 
is  indicated. 

The  teclmic  of  opc^rating  is  a  matter  of  considerable  moment  and  of  some 
difference  of  opinion.  Unquestionably,  the  abdominal  route  is  the  most  ad- 
vantiigeous  in  all  stages  of  the  disease.  Among  other  reasons  for  using  the 
abdominal  route  is  the  importance  of  removing  the  blood  completely  from 
the  abdominal  cavity,  a  procedure  that  cannot  be  as  thoroughly  accomplished 
per  vagi  nam.  It  was  at  one  time  thought  that  the  absorption  of  blood  from  the 
peritoneal  cavity  was  in  some  way  useful  to  the  patient,  and  some  surgeons 
went  so  far  as  to  leave  a^  much  blood  as  possible  Ln  the  abdomen.  The  error 
of  this  has  already  been  pointed  out,  and  it  is  neeessary  to  remove  all  the  blood 
possible  unless  the  patient  is  in  such  extreme  condition  that  the  time  and  manip- 
ulation required  for  sponging  out  the  blood  would  be  dangerous  to  life. 

In  operating  for  ectopic  pregnancy  Judgment  as  to  what  tissues  to  remove 
is  a  matter  of  moment.     If  only  the  offending  tube  is  removed,  it  must  be 
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remembered  that  the  same  process  that  caused  the  abnormal  nidation  of  the 
ovum  may  act  again  in  the  opposite  tube.  The  figures  of  Richard  R.  Smith, 
who  has  collect<^d  valuable  statistics  on  this  .subject,  show  that  only  about  33 
per  cent,  have  normal  uterine  pregnancies  later,  while  al)out  15  per  cent,  have 
a  re]>cated  ectopic  pregnancy »  The  question,  therefore,  of  preserving  or  remov- 
ing the  other  tube  is  often  an  im[)ortaiit  onc».  This  must  Im*  answered,  as  in 
other  questions  of  conservatism  or  radicahsm  in  [iclvic  surgeiy,  on  the  ground 
of  the  age  of  the  patient,  her  desire  for  children,  and  sentimental  considerations 
as  to  the  loss  of  genital  organs. 

The  decision  of  removal  or  preservation  of  the  uterus  must  be  based  on  the 
same  grounds  as  those  in  the  treatment  of  pelvic  inflammatorj^  disease  (g.  v.). 

DYSMEKORRHEA 

The  worfi  dysmenorrhea  is  used  in  two  somewhat  different  senses.  In  one 
sense  it  is  simply  descriptive  of  the  symptom  pain  occurring  at  menstruation; 
in  the  other  it  is  the  name  of  an  actual  disease.  When  it  is  used  to  denote  a 
disease  it  is  l^est  to  employ  the  term  essetitial  dysmenorrhea,  suggested  by 
Schaefter. 

ESSENTIAL  DYSMENORIUIEA 

Essential  dysmenorrhea  is  a  disturbance  that  is  characterized  at  the  time  of 
menstruation  by  severe;  cramp-like  pains  of  the  lower  alxiomen,  from  which  the 
patient  is  entirely  free  during  the  intermenstrual  fieriod.  This  form  of  dysmen- 
orrhea is  very  distinctive,  and  must  not  be  confused  with  the  kind  of  menstrual 
pain  which  represents  an  aggra^^ation  during  the  menstrual  congestion  of  the 
more  or  less  continued  pain  from  various  pelvic  disorders,  like  salpingitis,  pelvic 
inflammation,  appendicitis,  etc.  This  latter  form  of  dysmenorrhea  might  more 
exactly  be  termed  * 'secondary'*  or  ''acquired  flysmenorrhea." 

Essential  djTsmenoixhea,  though  one  of  the  commonest  of  gynecologic  dis- 
eases, is  one  about  which  little  is  known. 

Etiolo^. — A  satisfactory  intcrjiretation  of  the  etiolog}-  of  true  dysmenor- 
rhea has  not  yet  been  made,  but  the  various  theories  arc  interesting  and  are  of 
some  practical  value.  The  older  authors  regarded  the  cause  of  dysmenorrhea 
as  due  entirely  to  mechanical  (»bst ruction.  Others  divided  the  disease  into 
three  classes — an  organic  form,  depending  on  obstruction,  a  congestive,  and  a 
neuralgic  form.  Others  divided  dysmenorrhea  into  ut^^rine  jind  ovarian  varie- 
ties. 

The  theory  of  mechanical  obstruction  is  based  on  the  idea  that  the  flow^  of 
blood  is  interfered  with  by  a  congenital  stenosis  of  the  internal  os,  so  that,  Lieing 
dammed  back  in  the  uterine  ca\ity,  it  becomes  clotted  and  acta  as  a  foreign 
body,  setting  up  contractions  of  the  uterine  body.  The  cramp-like  pains  are 
caused  by  the  passage  of  the  clottctl  bkmd  as  it  is  forced  through  the  internal  os. 

This  stenosis  may  be  due  to  a  misplacement,  of  which  anteflexion  m  the  more 
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common  and  retroflexion  the  less  common  type.  Inasmuch  as  these  two  forms 
of  uterine  flexion  are  due  to  deficient  development,  dysmenoiriiea  has  kmg  been 
regarded  as  the  result  of  genital  hypoplasia. 

In  the  obstructive  theory  the  swelling  of  the  endometrium,  whetfaer  it'  be 
the  premenstrual  edema  or  a  true,  permanent,  pathologic  hypertrophy,  pkys  a 
considerable  part,  as  it  is  supposed  to  increase  the  obstructive  narrowing  of  the 
internal  os.  Gebhard  describes  an  endometritis  dysmenorrhoica,  in  which  the 
mucosa  is  greatly  thickened  at  the  time  of  menstruation  and  filled  with  &ie 
particles  of  clotted  exudate.  He  thinks  that  this  exudate  exerts  a  pressure  on 
the  uterine  nerves  which  is  expressed  by  dysmenorrheic  pain. 

It  should  be  said  in  passing  that  these  views  regarding  endametritis  and 
clotting  of  the  blood  do  not  harmonize  with  the  more  recent  ideas  of  hyper- 
trophic endometrium  as  a  phase  of  a  physiologic  menstrual  cycle,  and  of  the 
clotting  of  the  blood  as  a  result  of  the  abnormal  chemical  influence  of  the  ovarian 
inner  secretion.  Moreover,  the  hypertrophied  endometrium  does  not  seem  to 
be  as  constant  an  accompaniment  of  anteflexion  and  retroflexion  as  the  older 
writers  supposed. 

Theilhaber  denies  that  the  misplacement  of  the  uterus,  or  stenods  of  the 
internal  os,  or  hypertrophy  of  the  endometrium,  have  anything  to  do  with  dys- 
menorrhea as  etiologic  factors,  but  sees  the  cause  in  a  spastic  contraction  of  the 
circular  muscular  fibers  around  the  internal  os,  called  forth  by  a  predis^esitiAn  to 
abnormal  nervous  irritability. 

Menge  refers  the  trouble  to  the  physiologic  menstrual  contraction  waves  of 
the  uterus,  which  in  women  who  are  bodily  and  mentally  sound  are  unnoticed, 
but  which  in  women  who  have  lesions  of  the  genital  organs,  or  who  are  of  a 
neurotic  constitution,  are  felt  as  labor-pains.  In  other  words,  Menge  regards 
the  disease  as  a  psychoneurosis. 

Kronig,  though  m^nitting  the  possibility  of  mechanical  causes,  considers 
most  dysmenorrheas  as  psychoneuroses. 

An  interesting  theory  is  proposed  bjf  Victor  Schultz,  who  starts  with  the  fact 
that  the  transformation  of  the  infantile  uterus  into  mature  development  is 
gradual  and  often  delayed.  During  this  change  the  connective  tissue  in  the 
outer  layer  of  the  uterine  wall,  which  is  in  excess  in  the  infantile  organ,  gives 
way  normally  to  muscle  tissue.  If  this  change  is  delayed  or  does  not  take  place, 
the  uterine  contractions  at  the  menstrual  period  cause  a  "stretching  pain"  in 
the  insufficient  uterine  wall.  This  theory  is  thought  by  Schultz  to  account  for 
the  fact  that  dysmenorrhea  is  so  often  seen  in  persons  with  h3rpoplastic  genital 
organs.  The  spontaneous  cure  often  seen  after  childbirth  he  considers  as  due  to 
structural  changes  in  the  uterine  wall. 

Stolper  considers  that  dysmenorrheic  pains  are  due  to  uterine  contractions 
in  the  presence  of  congested  circulation.  He  thinks  that  the  real  cause  of  the 
trouble  lies  in  the  abnormal  venous  congestion  of  the  uterus  that  might  result 
from  sexual  or  bodily  overexertion,  constipation,  sedentary  life,  onanism,  etc. 
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OLshaui^en  describes  an  ovarian  dysmenorrhea  wh'wh  is  indepentk*nt  of  any 
form  of  pelvir  inflammatory  process,  and  which  he  r€»gards  in  the  light  of  an 
ovarian  neuralgia, 

A  s^M'allf'd  "nasal  d>^mcnorrhea''  has  been  cleseri bed  by  Fliess  and  elaborated 
by  SehaetTcr.  It  is  shown  that  in  some  cases  the  pain.s  of  a  dysmenorrhea  may 
b*>  cured  by  the  application  of  eocain  to  the  tuberculum  septi,  whicli  is  (desig- 
nated the  * 'genital  spot/^ 

With  this  array  of  conflicting  theories,  the  problem  of  etiology  seems  far 
from  a  solution.  Lc^aving  thcorj^  aside,  there  are  certain  facts  which  occur  with 
sufficient  constancy  to  give  some  basis  for  working  out  a  method  of  treatment. 

There  is  no  question  that  a  ma!p4:>sition  of  the  uterus  occurs  so  frequently 
with  symptoms  of  dysmenorrhea  that  there  must  be  some  etiologic  relation- 
ship Ijctween  the  two  conditions.  This  idea  is  substantiated  l>y  the  fact  that 
many  cases  of  dysmenorrhea  are  completely  cured  by  correcting  the  malposition. 

The  most  common  malposition  seen  in  dysmenorrhea  cases  is  anteflexion, 
while  developmental  retroflexion  is  not  infrcquentl,v  met  with.  If  a  large  num- 
ber of  anteflexion  cases  are  studied  it  will  l)e  found  that  in  the  great  majt^rity 
of  thetn  the  uterus^  besides  being  anteflexed,  is  Tetrorf\siied ,  or  sagging  hark 
toward  the  sacro-iliac  fossa.  When  the  abdomen  is  opened  and  such  a  uterus 
is  brought  up  toward  the  abdominal  wound,  it  will  Ix^  found  that  the  organ  is 
lax,  and  that  the  angulation  is  tiue  not  to  an  anterior  spastic  contraction,  l)ut  to 
a  sagging  back  or  a  squatting  down  due  to  relaxation.  The  condition  is,  there- 
fore, actually  one  of  retroposition,  and  differs  only  from  retrovei-sion  in  that  the 
fundus  is  kept  pointing  in  a  forward  direction,  either  by  the  round  ligaments  or 
by  the  structure  of  tixe  inusculat ure.  The  cervix  in  anteflexion  cas<^s  lies  in  the 
same  position  relative  to  the  vagina  as  it  does  when  the  uterus  is  retroflexed. 
All  plastic  of)crations  on  the  cervix,  therefore,  do  not  in  any  way  alter  the 
essential  position  of  the  uterus  relative  to  its  nonnal  levt*i|in  the  pchis. 

Another  anatomic  condition  frequently  but  not  always  present  in  these 
cases  is  a  distinct  cicatricial  band  at  the  internal  as,  which  can  be  distinctly 
felt  while  thlating  the  cervix,  and  which  often  makes  the  dilatation  of  the  in- 
ternal OS  difficult.  As  to  the  canal  itself,  an  actual  obstructing  sti^nosis  is  never 
demonstrable  in  these  cases. 

Hypertrophy  of  the  endometrium  is  by  no  means  constant .  In  our  experience 
it  ha.s  not  appr^areil  more  fnTjuently  than  in  parous  women  without  dysmenor- 
rhea.    It  is  more  conunon  in  the  retroflexion  than  in  the  anteflexion  cases. 

Most  of  the  cases  show  a  moderate  degree  of  hypoplasia,  as  inrhcatc'd  usually 
by  a  long  conical  cer\4x.  When,  however,  the  uterus  and  adnexa  are  stn^n  within 
the  abdomen  and  the  uterus  brought  up  into  position,  the  condition  of  hyperplasia 
oft€'n  is  not  noticeable. 

We  find,  therefore,  in  most  cases  of  true  dysmenorrhea  certain  anatomic 
changes,  which  occur  with  sufficient  regularity  to  a^^sign  a  definite  relationship 
between  them  and  the  menstrual  pain: 
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(1)  Malposition  of  tbe  uterus  nearly  always  present;  u^suaTly  a  T^troces^on 
with  anteflexion;  lei^  commonly  a  retroflexion;  occasionally  atiteflexiun  without 
retrocassion* 

(2)  Moderate  hypoplasia,  chiefly  apparent  in  tlie  form  of  the  cervix,  nearly 
always  present. 

(3)  Cicatricial  band  at  the  internal  os,  not  constant 

(4)  Hypertrophy  of  the  endotnetriuni,  not  constant 
The  important  factors  are  malposition  and  hypoplasia  of  the  uterus.     We 

have  seen  that  the  malposition  of  the  uterus  is  usually  due  to  a  relaxatiott  and 
sagging  of  the  uterus  on  itself,  rather  than  to  a  spastic  contraction  of  the  uterine 
muscles.  The  condition  is  frequently  seen  in  conjunction  with  ptosis  of  the  kid- 
ney or  of  the  colon,  so  that  fundament"""  't  would  seem  as  if  the  lesion  were 
due  to  a  physiologic  deficiency  in  the  supporting  tissues.  The  so-called  '*eon- 
genital"  miBplaceraents  of  the  uterus  probably  occur  at  the  time  of  puberty, 
when  the  organ  takes  on  a  very  rapid  development,  and  it  is  conceivable  that  a 
uterus  which  develops  in  an  improper  position  may  be  retarded  in  its  full  growth 
by  partial  interference  with  it^  blood-supply.  This  would  account  for  the 
moderate  hypoplasia  that  is  usually  present,  and,  in  this  sense,  the  h>Tx>plasia 
might  lie  regarded  as  secondary  to  malposition  of  the  organ.  This  would  also 
explain  the  fact  that  the  condition  is  frequently  s^n  in  women  who  are  in  every 
other  respect  fully  developed. 

We  have  shown  in  the  enumeration  of  the  various  theories  as  to  the  etiolo^ 
of  dysmenorrhea  that  by  some  the  s5^nptoms  are  regarded  purely  as  a  mani- 
festation of  a  psychoneurosis.  It  must  be  adniitted  that  th^e  patienti?  are 
usually  very  nervous  and  often  extremely  neurotic.  The  question  is  ralsedi 
therefore^  Which  is  primary,  the  dysmenorrhea  or  the  neurotic  condition?  Vede- 
ler,  Kronig,  and  others  believe  the  neurosis  to  be  primary.  We  have  here  the 
same  problem  that  is  discussed  under  the  title  of  Postoperative  Psychoneuroses^ 
in  which  it  is  atterapteil  to  show  that  the  nervous  condition  is  secondary  and 
due  to  constant  niigging  pain  and  discomfort.  In  dysmenorrhea  the  pain  is 
periodic,  to  l>e  sure,  and  is  completely  absent  during  tlie  intervening  perioi 
Nevertheless,  the  pain  is  so  severe  that  in  time  patients  become  nervously  ex- 
hausted during  the  menstruum.  The  effect  of  this  lasts  longer  and  longer  inU> 
the  intermenstrual  period,  until  there  comes  a  time  when  the  patient  hardly 
recovers  from  one  period  bc^fore  the  next  one  is  ujxjn  her,  and  in  this  way  the 
nervous  irritant  is  constantly  maintained.  The  pathologic  mental  habit  then 
becomes  fixed  antl  the  patient  develops  into  a  confirmed  neurotic.  This  course  of 
symptoms  may  frequently  be  followed  in  the  history*  given  by  mothers  of  school 
girls  who  are  brought  for  consult ation,  in  many  of  whom  the  increase  of  nervous 
symptoms  is  the  chief  cause  for  seeking  medical  advice.  There  is  no  doubt 
that  when  this  condition  of  pathologic  mental  habit  is  reached  there  is  much 
^'overvaluation"  and  exaggeration  of  s3miptoms,  and  that  such  patients  may  be 
greatly  reheved  by  suggestion  and  mental  therapy. 
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Symptoms. — The  patient  with  essential  dysmenorrhea  usually  feels  per- 
ievtly  well  between  her  periods,  as  far  as  any  local  condition  is  eoncemed. 
At  the  menstrual  period,  however,  either  just  before  or  at  the  time  of  the  appear- 
ance of  blood,  the  patient  is  seized  with  severe,  often  agonizing,  cramp-like 
pains  in  the  lower  abdomen,  w4iieh  extend  into  the  back  or  down  the  legs,  last- 
ing with  a  few  intermissions  from  a  few  hcmrs  to  one  or  two  days.  During  this 
time  the  patient  is  more  or  less  ineapa<ntated  from  normal  activities  and  is 
usually  confined  to  bed.  Severe  headache  and  general  malaise  are -often  pres- 
ent, while  vomiting  is  not  uncommon.  The  disease  usually  appears  early  in 
menstrual  hfe,  often  at  the  first  menstrual  period,  and  gradually  increai^s  in 
severity.  It  is  frequently  relieved  by  married  life,  but  is  sometimes  aggra' 
vated  by  it.  Patients  with  essential  dysmenorrhea  are  vejy  apt  to  be  sterile, 
the  two  conditions  e\idently  Ix'ing  referable  to  the  same  causal  factor.  If, 
however,  pregnane}^  and  childliirth  take  place  the  dysmenorrhea  is  often  cured. 

The  trtatment  of  dysmenorrhea  is  difficult  and  unsatisfactory.  The  methods 
of  treatment,  both  medical  and  surgical,  are  exceedingly  numerous.  All  the 
methods  used  are  sometimes  successful,  but  all  of  them  fail  frequently.  Medical 
treatment  is  less  satisfactory  than  surgical.  Some  of  the  drugs  used  are  hy- 
drastis,  cottonroot,  viburnum,  aspirin,  antipyrin,  acetanilid  compounds,  hy- 
oscyamus,  dionin,  salipyrin,  saleodein,  bromids,  ovarian  extract,^  atropin, 
morphin,  cocain,  alcohol,  and  many  others. 

Among  the  numerous  rtru^s  used  for  dysmenorrhea,  atropin  is  at  present  receiving  much 
attention.  It  hiw  been  employed  witii  much  Huccesa  by  Drenkliaber,  who  injoeta  the  drug 
directly  intJ3  the  cer\ical  ranal,  Thed<jse  i.h  1  m^.  in  1  c.cm.  of  water.  Mtuij'  writert*  report 
good  rosultH  by  oral  iwiminiiit ration.  The  druji  is  yiriminii^tcrcxi  twu  days  before  menstruation 
Is  exp)ectec1  t^i  appear  and  Cftntinue<l  until  the  sccdiid  or  third  day  of  menstruation,  depending 
on  the  (hiration  of  pain.  Tlie  average  dose  m  xAo  jcrain  thret*  times  daily.  K.  Novak  riH?otti* 
nienda  giving  aspirin  in  combination  with  the  atropin  in  i^ome  ctiHes, 

In  causes  in  which  atropin  docs  not  prove  effective  i*>pitzig  recommends  the  UHe  of  sodium 
citrate^  20  graiiiK  three  times  a  day,  during  the  wi^'k  or  two  prece<ling  the  expected  perio<i.  The 
ai:lmini:«tration  of  citric  saltH  m  supported  to  diininish  the  viscidity  of  the  uterine  blofxl  that  is 
prorluced  by  the  menstrual  congestion. 

Klein  divides  dysmenorrhea  into  two  types,  fine  in  which  there  is  hyperactivity  of  the 
ovarian  secretions  and  one  in  whirh  the  function  is  defective,  In  the  fir.nt  ciuse  there  is  exces- 
sive ecjetnii  of  the  uterine  mucosa.  lie  regnriU  the  titerine  colic  under  thejs*^  conditionn  a* 
caused  by  the  swelling  of  the  nuicous  moiuhraiie.  In  the  s*»eond  type  of  dysmenorrliea  there 
is  atrophy  of  the  mueoiLs  membrane  tind  a  flabby  undeveloped  muwculature  of  the  utenis.  In 
this  type  Klein  thinks  that  the  uterus  iw  unable  to  expel  the  blood  properly,  .so  that  it  stagnates*, 
becomes  clotted,  and  thuw  cau.Ht»j*  pain  when  finally  expelled.  On  the  theory  that  the  ovarian 
and  adrenal  seeretions  are  antagonistic  Klein  reconimendH  the  use  of  adrenalin  in  caw^^s  of  dys- 
menorrhea due  to  oversecrelion  ui  the  ovary  ami  rejjort.^  only  two  failures  in  the  treatment  of 
3d  patients.  In  the  second  t>pe  of  case  where  the  ovarian  secretion  ii^  deficient  he  recommends 
ffvmg  pituitrin  with  the  arlrenalin,  on  the  ground  that  it  caanes  contractions  of  the  uterus  and 
thufl  promotes  early  diMshargc  of  the  blo<xl  before  it  tM»eortit«  clotted. 

^  The  author  has  recently  had  i^trikmB  success  in  a  uunihor  of  dyanienorrhea  cases  with  a  prcp&ra- 
lion  of  d€?»iri?at*"d  ovariea  of  pro^naut  itninmls  naoui^  tht'  rc>rpoH  luteuni.  The*  most  inark^^d  pfTt^ct 
of  this  extract  is  seen  in  itw  influPDce  on  the  headache,  nausfa,  mid  vtujiidiig  from  which  many 
dysmenorrheic  patients  suffer.     See  abo  section  on  Ovarian  Organotherapy. 
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The  nasal  treatment  of  dysiiienorrhea,  first,  suggested  by  Fliess  in  1807,  has 
received  considerable  stimulus  of  late  years  from  the  work  of  Brettauer  and 
Mayer,  who  have  reported  numerous  successful  results  in  properly  selet'ted 
cases.  According  to  their  reports,  immediate  relief  is  almost  invariably  aofll 
corded  to  those  who  have  abnormalities  of  the  nosej  such  as  deflected  septa, 
hypertrophy  of  the  mjdttle  turbinates,  enchondrose^  of  the  acptuni,  etc.  In 
this  class  also  are  included  those  cases  which,  without  anatotmc  stjenoses,  exhibit 
tumefaction  and  engorgement  of  the  mucous  membrane  about  the  **genitiiJ 
spots"  at  the  time  of  menstruation.  The  treatment  is  especially  successful  in 
the  type  of  dysmenorrhea  that  is  characterized  by  premenstrual  hesdaehej^ 
nausea,  and  colic  at  the  onset  of  the  fiow.  ^P 

Brettauer  and  Mayer  have  given  up  the  use  of  eocain,  as  originally  recom* 
mended  by  Fliess,  and  in  their  later  work  have  uaed  the  galvanocautery  or  tri- 
chloracetic aeid,  chiefly  the  latter,  the  results  of  which  they  find  more  lasting 
than  those  after  the  use  of  cocain  alone.  Their  present  technic  is  to  make  four 
applications  of  trichloracetic  acid  between  the  periods,  and  if  beneficial  results 
follow,  to  repeat  the  same  treatment  during  the  next  intermenstrual  jieriod. 
By  this  method  they  obtain  permanent  relief  in  from  50  to  75  per  cent,  of 
cases. 

The  operative  and  orthopedic  treatment  of  dysmenorrhea  is  based  on  tl 
assumption  that  the  principal  etiologic  factor  Is  a  mechanical  one  and  lie^  in  tl 
improper  anatomic  position  of  the  womb.     The  follomng  are  some  of  the  apem- 
tive  measures  used: 

The  operation  of  dilatation  and  curetment  has  been  used  from  the  time 
of  Marion  Sims,  the  original  idea  being  to  correct  the  stenosis  of  the  mtemal  m 
and  to  straighten  out  the  angulation  of  the  cer\ix.  The  curetment  was  for  the 
purpose  of  reniovdng  the  supposedly  inflamed  mucous  membrane,  which  by  its 
swelling  was  thought  to  aid  in  obstructing  the  uterine  canal.  This  operation 
frequently  effects  relief  and  even  complete  cure  of  dj'nnienorrhea.  ,41mt^  as 
frequently  it  does  no  good  at  alL  No  satisfact^Dry  explanation  of  either  the 
positive  or  negative  results  of  this  operation  can  be  given,  but  it  may  be  said 
that  it  h  successful  sufficiently  often  to  warrant  its  routine  use  either  by  it^lf 
or  in  connection  with  other  more  elaborate  surgical  procedures. 
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In  our  own  series  of  cases,  in  which  we  have  been  able  to  obtain  definite  reports  at 
a  year  after  the  operation,  60  per  cent,  of  the  dysmenorrhea  patients  were  relieved  or  cured  by 
simple  dilatation  and  curetment.      The  other  40  per  cent,  were  either  not  relieved  at  all  or 

only  temporarily  so. 

A  second  type  of  surgical  treatment  for  anteflexion-dysm^tiorrhea  is  repre- 
sented by  various  plastic  operations  on  the  cervix  designed  to  straighten  out  the 
canal.  The  most  commonly  used  of  these  operations  is  the  posterior  discission 
of  the  cervix.     The  technic  employed  in  this  country  is  that  of  Dudley,  which  is 
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described  on  page  694,     Many  excellent  results  have  been  rei")orted  from  this 

methocf,  lK>th  as  to  relie\nng  dysmonorrhcji  anrl  sterility.  The  objeetion  to  the 
ufXTHtion  i.s  that  it  nmtilates  the  cervix  anrl  leaves  a  rondition  of  artificial 
laceration  which  sometimes  has  to  be*  n^paired  in  order  to  reheve  symptoms. 
By  thi.s  operation  the  cervix  is  slit  open  as  far  .*ls  the  internal  os,  so  that  the 
cer\ncal  canal  is  entirely  eliminated,  and  the  uterine  canal  opens  into  the  vagina 
directly  from  the  internal  os. 

Another  similar  operation  is  that  proposed  by  Pozzi  (see  page  693),  which 
consists  of  dividing  the  cervLx  bilaterally  up  to  the  internal  os  and  approximat- 
ing the  edges  of  the  womid  in  such  a  way  that  a  permanent,  deep,  bilateral 
artificial  laceration  is  effected.  This  operation  is  open  to  the  same  objection 
as  that  of  Dudley.     It  is  apt  to  l>e  followed  by  a  troublesome  en<locervicitis, 

Still  another  operation  on  the  cervix  is  one  used  many  ^'eans  ago  by  Pfim- 
neastiel  and  later  revived  by  W.  H.  Baker.  It  consists  in  the  removal  of  a  trans- 
verse wedge  from  the  p<:)sterior  Up  of  the  cervLx  as  high  up  toward  the  vault  of 
the  vagina  as  possible.  After  t*ei^ing  up  the  wfiund  made  by  the  remo^^al  of 
the  wedge,  the  angulation  of  the  cervix  is  strajglifened  out  and  Hie  parts  are  left 
in  a  normal  unniutilated  condition.  This  oi^eration  is  sometimes,  but  not  always, 
successful. 

In  operations  of  this  type  the  cer\ical  canal  is  always  dilated  as  a  routine 
mejLsyre. 

The  orthopedic  treatment  of  dysmenorrhea  in  anteflexion  cases  is  the  use 
of  n  uterine  stem-pessary,  inserted  after  dilatation  and  curctinent  under  ether, 
and  left  in  for  two  or  three  menstrua!  [KTiods,  according  to  the  nu^thod  suggested 
by  Davenport.  This  method  of  treatment  is  often  very  effective.  The  objec- 
tion to  it,  however,  is  that  it  violates  the  laws  of  antisej^sis,  and  leaves  in  the 
uterine  canal  a  foreign  bcxly  which  cannot  \x^  kept  clean. 

A  third  and  more  satisfactory  tyi>c  of  o|M»ration  for  <lysmenorrhe4i,  including 
cases  of  both  ante-  and  retroflexion,  is,  in  adtiititm  to  the  dilatation  of  cervix, 
the  performance  of  an  abdominal  op(*ration,  with  a  pro|3er  suspt^nsion  of  the 
uterus  so  as  to  straighten  out  the  angulation.  Tills  method  of  treating  ante- 
flexion is  a  result  of  observations  that  the  uterus  when  anteflexed  is  usually  in 
a  condition  of  relaxation,  Ix^ing  retrocessed  toward  the  sacrum  and  doultled  on 
itself.  By  drawing  the  uterus  forward  and  facing  it  slightly  toward  the  al> 
dominal  w^all  the  angulation  of  ttie  uterus  may  be  completely  reduced.  This 
position  may  Ix-  made  permanent  by  al>dominal  shortening  of  the  roimd  liga- 
ments, or  by  an  anterior  fixation,  or  by  Olshausen's  fixation  of  tlie  round  liga- 
ments. We  have  by  this  method  been  able  to  secure  satisfactory^  results  in 
75  p>er  cent,  of  cases. 
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MEMBRANOXJS  DYSMENORHHEA 


The  appellation  "membranous  dysiiienorrhea**  relates  to  a  condition  by  which 
at  each  monthly  period  the  entire  uterine  mucosa  is  exfoliated  and  discharged. 
The  process  m  not  wel!  understood  and,  consequently,  various  names  have 
been  attached  to  it.  It  is  commonly  classified  a.s  a  form  of  dysmenorrhea  lie- 
cause  in  most  cas^  the  passing  of  the  membrane  is  accompanied  by  severe  crsmp- 
Kke  uterine  pain.  In  some  inirtanceSj  however,  pain  is  not  present,  so  that 
the  expression  * 'menstrual  exfoUation  of  the  uterine  mucosa"  is  preferred  by 
some.  Owing  to  the  fact  that  the  extruded  membrane  often  shows  evidences 
of  inflammation,  others  name  the  oondition  ^'exfoliative  endometritis/'  "Mem- 
branous" or  ^^membranaceous  dysmenorrhea''  is  the  term  most  eommonly  used. 

In  a  typical  case  there  is  discharged  eacti  mmith  at  the  mcnstmal  period  a 
bag-like  cast  of  the  uterine  canal  which  is  three-cornered  in  formp  with  openings 
at  each  aaigle^  two  of  tJieoi  corresponding  to  the  beginnings  of  the  tubal 
canals  and  the  other  to  the  internal  cervical  orifice.  The  outer  surface  of  the 
sac  is  rough  and  shaggy,  of  a  grayish*red  color,  and  represents  the  submucous 
tissue  where  the  membrane  has  been  torn  from  its  bed.  The  inner  surface  of 
the  sac  is  pale,  velvety  and  undulating,  and  corresponds  to  the  surface  of 
the  uterine  mucous  membrane.  The  thickness  of  the  membranous  wall  is 
1  to  3  mm.  The  entire  membrane  does  not  always  come  away  intact,  but  more 
frequently  becomes  broken,  so  that  it  appears  in  pieces  or  shreds  of  tissue  of 
varying  size^  Careful  inspection  of  the^  shreds  reveals  the  characteristic 
surfaces,  though  to  casual  observation  they  often  look  like  washed-out  organized 
blood^lots. 

The  microscopic  picture  of  the  dysmenorrheic  membrane  is  not  an  entirely 
constant  one.  The  most  distinctive  feature  is  an  enlargement  of  the  stroma 
cells,  which  gives  an  appearance  very  similar  to  the  decidua  of  uterine  or  eetopic 
pregnancy,  though,  as  a  rule,  the  cell  enlargement  is  leas  marked  than  in  the 
case  of  a  true  decidua.  In  addition  to  the  change  in  the  stroma  cells  the  gland 
elements  are  wider  apart  than  normal,  and  there  is  usually  localized  infiltration 
of  small  round  cells,  with  the  characteristic  changes  of  an  interstitial  endo- 
metritis. The  i^urfnce  epithelium  is  often  des(iuaimite(:L  The  entire  section 
usually  stains  more  faintly  than  does  normal  uterine  mucosa.  The  microscoinc 
appearance,  however,  varies  in  specimens  from  different  individuals,  and  in 
different  specimens  from  the  same  individual,  sometimes  showing  weU-marked 
evidence  of  endometritis,  sometimes  exactly  simulating  true  decidua,  and  some- 
times showing  no  variation  at  all  from  a  normal  mucous  membrane. 

It  will  thus  be  seen  that  a  differential  diagnosis  cannot  always  be  made 
by  microscopic  examination  between  membranous  dysmenorrhea,  early  abor- 
tion, and  extra-uterine  pregnancy. 

In  addition  to  the  typical  exfoliated  membrane  above  described,  casts  and 
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shreds  of  tissue  are  sometimes  periodically  discharged  which  are  comjxjscd 
chiefly  of  fibrin ^  with  only  a  scattered  remnant  of  glamlular  elements  to  \je 
found  in  the  tissue.  Membranes  of  this  kind  iire  apt  to  show  considerable  e\i- 
dence  of  inflammatory  reaction  in  the  form  of  round  cells  and  leukocyt-es  col- 
lected in  the  meshes  of  fibrin.  To  this  condition  has  been  given  the  name 
*  *  fibri  no  us  entl  o  met  r  i  tis ,  ■ ' 

Tlie  etiology  of  membranous  dj'smenorrhea  is  very'  obscure.  In  a  certain 
number  of  cases  the  disease  dates  back  to  an  alK>rtion.  In  a  few  instances  an 
hereditary  element  is  evident.  The  present  tendency  is  to  reefer  the  condi- 
tion to  an  abnormal  reaction  between  the  ovarian  secretion  and  the  uterine 
mueoea.  It  has  been  pointed  out  (Halban  and  others)  that  menstruation, 
membranous  dysmenorrhea,  ami  decidua  fonnation  represent  different  degrees 
of  the  game  physiologic  process — i,  e.,  reaction  of  the  uterine  mucosa  to  the 
influence  of  the  ovarian  secretion. 

It  is  possible  that  the  underl>ing  cause  may  be  ascribed  in  some  cases  to  an 
interstitial  endometritis  which  produces  an  al>normal  desquamation  at  the  men- 
strual tlux-  This  is  a  phiusible  explanation  for  those  cases  which  date  from  an 
alx)rtion. 

The  chief  sjTiiptoni^  of  membranous  dysmenorrhea  is  catamenial  pain, 
which  may  be  very  severe  or  be  only  a  dull,  dragging  sensation-  Rarely  pain  is 
entirely  absent. 

Many  patients  are  sterile,  but  sterility  is  not  always  present.  In  one  of 
our  eases  the  patient  had  an  extra-uterine  pregnancy  about  a  year  after  an 
unsuccessful  eureting  for  the  disease. 

The  diagnosis  of  the  affection,  as  has  been  noted,  cannot  always  he  made 
with  the  microscope,  even  by  the  most  expert  microscopist.  For  this  reason 
the  diagnosis  of  any  decidual  membrane  should  never  i>e  dogmatically  made 
without  taking  into  consideration  the  patient's  menstrual  history. 

The  prognosis  of  membranous  dysmenorrhea,  as  regards  complete  cure,  is 
not  good^  and  the  treatment  is  very  unsatisfactory.  Schaefer  (in  Veit)  reports 
2  successful  cases  in  which  hydrastis  was  usc^d. 

Treatment.^ The  usual  reconmientlation  is  that  of  repeatetl  euretings  just 
before  the  onset  of  the  menstrual  r>eriod.     At  each  curetment  the  uterine  cavity 
is  treated  with  iodin.     In  our  exi)erionce  it  has  been  difficult  to  ]>ersuade  patients 
to  undergo  the  treatment  a  sufficient  number  of  times  to  test  its  real  efficacy. 
r 

AMENORRHEA  OF  YOUTH 

The  various  pathologic  conditions  with  which  amenorrhea  is  associated,  or 
of  which  it  is  a  sjinptom,  are  enumerated  in  the  section  on  General  Symptoma- 
tology, ^Mien  amenorrhea  is  one  of  the  manifestations  of  some  organic  disease, 
such  as  tuberculosis,  chloroab,  etc.,  treatment  is  directed  toward  the  funda- 
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mental  disease.  In  many  cases  amenorrhea  signalizes  hypofunction  of  the 
ovarian  function,  and  may  appear  either  as  an  abnormally  delayed  menarche 
(puberty)  or  as  a  cessation  of  menstruation  that  has  already  been  established. 
An  allied  condition  is  that  of  unnaturally  scanty  menstrual  flow  (oligomenor- 
rhea). In  many  cases  of  youthful  amenorrhea  and  oligomenorrhea,  hypoplasia 
of  the  internal  or  external  genital  organs  can  be  demonstrated.  In  many  cases, 
however,  no  anatomic  abnormality  is  discoverable.  Some  of  the  patients  are 
underdeveloped  in  their  general  organism,  and  are  of  the  asthenic,  nervous  type, 
while  others  may  be  well  developed  and  continue  in  perfect  health. 

The  specific  treatment  of  youthful  amenorrhea  consists  in  the  use  of  the 
various  ovarian  or  lutein  extracts.  In  our  experience  we  have  had  marked 
success  with  the  extract  of  the  entire  ovary,  given  in  5-grain  capsules  three  or 
four  times  daily.  The  effect  of  this  treatment  usually  appears  within  three  or 
four  weeks.  Sometimes  menstruation  appears  in  a  few  dayB  from  the  time  of 
the  first  administration. 

Amenorrhea  and  oligomenorrhea  have  been  treated  successfully  by  the  use  of  the  intra- 
uterine stem-peasary. 

Rieck  has  reported  cures  in  19  out  of  22  cases,  and  recommends  the  treatment  in  all  eases 
in  which  other  methods,  especially  the  administration  of  ovarian  extract,  have  failed. 

Good  results  from  the  treatment  are  seen  in  from  two  wed^s  to  two  or  three  months  after 
the  application  of  the  pessary. 

Rieck  keeps  the  pessary  in  the  uterus  for  eight  months  to  a  year,  even  if  good  re^ts  appear 
early. 

The  author  does  not  recommend  this  treatment. 

MENORRHAGIA  OF  YOUTH 

In  this  category  are  included  those  cases  of  excessive  menstruation  in  which 
no  definite  pathologic  cause  is  demonstrable.  The  condition  is  sometimes 
termed  * 'functional  menorrhagia.'*  It  most  conunonly  appears  either  at  or 
soon  after  the  menarche,  but  sometimes  it  does  not  become  evident  until  several 
years  after  the  establishment  of  the  menses.  The  bleeding  in  these  cases  is  often 
very  severe  and  prolonged,  and  may  seriously  threaten  the  life  and  health  of  the 
patient.  In  time  the  pelvic  organs  become  much  congested  and  the  uterus  may 
become  large  and  flabby,  sometimes  falling  back  into  the  position  of  retroflexion. 
Secondary  anemia  and  functional  heart  disturbances  are  apt  to  ensue,  and  aife 
often  regarded  as  the  cause  instead  of  the  effect  of.  the  uterine  bleeding.  Present 
ideas  refer  the  condition  to  abnormal  function  of  the  ovarian  secretion,  which  in 
some  cases  is  undoubtedly  brought  about  by  a  disturbance  in  the  balance  of  the 
other  organs  of  internal  secretions.  Hertogue,  Duffy,  and  others  consider  that 
it  is  the  result  of  deficiency  in  the  activity  of  the  thyroid,  which  when  functionat- 
ing normally  counterbalances  the  effect  of  the  ovarian  secretion. 

The  treatment  of  the  menorrhagia  of  youth  and  puberty  should 
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at  first  be  conservative.  The  most  promising  form  of  medication  at  the  present 
time  is  that  of  extract  of  tlie  pituitary-  gland  The  usual  dosage  is  1  e,c.,  given 
suljcutaneously  every  one  or  two  da^'s  for  an  average  of  ten  doses.  ExiXTienee 
seems  to  indicate  that  this  extract  is  decidedly  more  eflfet^tive  in  the  functional 
raenorrhagias  of  youth  than  in  those  of  middle  life  (uterine  insufficiency). 

The  alarming  hemorrhages  of  pul:>erty  may  be  succes^sfully  ti-eated  by  blood 
transfusion,  preferably  from  one  of  the  parents;  or  serum  from  human  or  horse's 
blood  may  be  administered  subcutaneously,  in  doses  of  ir>  to  30  cc,  repeated 
several  times.  On  the  theory  that  the  hyperactivity  of  the  ovarian  secretion 
in  thesfj  cases  is  causeti  or  stin^ulated  by  a  deficiency  in  the  thyroid  secretion, 
thyroid  extract  is  recommended  in  conjunction  wixh  pituitrin  (Dutfy).  Caleiuin 
chlorid,  in  doses  of  80  grains  a  day,  is  recomnumded. 

Local  treatment  should  l>e  resorted  to  only  secondarily.  Curetment  seems 
to  be  of  little  value.  In  some  of  our  cases  it  had  no  beneficial  effect  whatever. 
There  is  no  doubt  that  in  nearly  all  Ciises  the  hemorrhage  may  be  stopped  by  the 
use  of  tlie  x-ray.  It  must  })e  remembered,  however,  that  the  effects  of  the  x-r&y 
are  accomplishe<l  at  the  sacrifice  fif  the  ripening  foHicles  of  the  ovaries.  Al- 
though it  is  claimed  that  with  present  improved  methods  the  itpjihcation  of  the 
rays  njay  l>e  so  tempered  as  to  cheek  but  not  destroy  the  ovarian  function,  one 
would  hesitate  to  subject  a  young  pntient  to  the  treatment  unless  all  other  meth- 
ods faiL  The  treatment  of  youthful  menorrhagia  I>y  radium  is  discussed  lielow 
at  length  in  the  section  on  the  Use  of  Radium  in  Non-malignant  Conditions. 
WitJi  tlie  foregoing  measures  available,  a  final  resort  to  surgical  castration 
should  be  a  rare  necessity. 

RADIUM  IN  THE  TREATMENT  OF  NON-MALIGNANT  GYNECOLOGIC 

DISEASES 

Radium  has  liecome  an  invaluable  resom-ee  to  the  g^Tiecologist  not  only  in 
the  treatment  of  cnni'er,  l)ut  in  certtiin  non-malignant  conditions,  chief  of  which 
are  the  meiiorrhagiiUH  and  metrorrhagias  of  uncertain  pathologic  origin.  In 
this  field  of  therapy  ra*iium  has  attained  its  surest  position  of  usefulness,  for 
whereas  in  the  treatment  of  eaneer  its  ultimate  value  is  still  problematic^  in 
nietropathic  hemorrhages  it  ntay  be  regarded  almost  as  an  imfailing  sfjecific. 
8o  important  and  satisfactory  in  its  results  has  radium  become  in  this  class  of 
c^ses  that  its  discovery  may  {perhaps  be  regarded  as  marking  the  greatest  single 
advance  that  hiis  occurred  for  many  years  in  gjmecologic  science.  Patients  who 
formerly  passed  through  long  ^leriods  of  continuous  or  recurrent  bleeding,  re- 
lieved im|>erfectly  or  not  at  all  by  rejx^ated  surgical  or  medical  treatment,  many 
of  them  coming  eventually  to  hysterectomy,  may  now  often  be  completely  cured 
b^'  a  single  application  of  radium. 

Up  to  the  present  time  the  exact  manner  in  which  radimn  acts  to  control  the 
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bleeding  of  a  iHetropatliic  uterus  has  not  been  cooclusively  det-^miined-  Thwe 
is  no  doubt  that  a  sufficient  dosage  may  destroy  the  primordial  and  ripening 
follicles  of  the  ovary  and  in  this  way  prevent  the  cause  of  hemorrhage  at  its  nmift 
source.  The  readiness,  however,  with  which  even  moderate  doses  of  radium  will 
cheek  bleeding  and  regulate  the  menses  to  normal  rhythm  and  duration  makes 
it  probable  that  some  l:^eneficial  influence  is  exerted  on  the  endometriiim  itsdif. 
This  problem  has  not  yet  lieen  worked  out,  for  the  time  during  which  radium  has 
been  employed  for  this  jHUpose  has  been  so  shoi^t  and  the  op{jortunitie«  for  histo- 
logic examination  so  limited  that  no  searching  investigations  have  l>een  carried 
out.  Clark,  in  a  recent  paper,  reported  a  case  in  which  hysterectomy  had  been 
performed  shortly^  after  an  Intra-ut^rine  application  of  radium,  A  csreful 
microscopic  examination  of  the  tissues  of  uterus  and  ovaries  failed  to  reveal  any 
distinctive  change  that  might  be  attributable  to  the  influence  of  radiation* 
That  there  is  some  tissue  like  the  endometrium  outside  of  the  ovaries  which  is 
perhaps  the  principal  factor  in  this  form  of  treatment  is  suggestM  by  the  fact 
that  in  some  instances  the  ordinary  dosage  of  radium  is  insufficient  to  check  the 
hemorrhage  and  that  enougli  radium  must  be  applied  to  destroy  the  ovarian  fol- 
licles and  cause  atrophy  of  the  ovaries  (Wood). 

Selection  of  Cases.^Uterme  Insufficiency.^The  treatment  of  radium  for 
metropathic  bleeding  may  be  extended  to  a  wide  range  of  cases.  The  most 
important  of  these  represent  the  condition  which  we  have  described  as  uterine 
insufficiency.  The  majority  are  patients  approaching  the  menopause,  though 
many  are  yoimger.  Their  symptom  ia  menorrhagia  in  its  various  fonns.  Many 
have  metroiThagia,  sometimes  lasting  almost  continuously  for  months.  With 
the  exception  of  a  greater  or  less  degree  of  secondarv'  anemia  they  exhibit  no 
special  local  or  constitutional  changes.  As  we  have  seen  in  the  section  on  Utertoe 
Insufficiency  the  jiathology  of  this  condition  is  not  under&ttK>d.  Careful  examina- 
tion of  the  endonietrimn  reveals  no  gross  or  microscopic  lesion  to  account  for  the 
abnormal  bleeding.  Most  of  these  patients  when  they  come  to  the  attention  of 
the  gjTiecologist  have  been  treated  to  no  avail  with  the  various  drugs  commonly 
prescrilied  for  uterine  hemorrhage.  Many  of  them  have  been  subjected  to  one 
or  more  operationB  for  curetage.  Without  the  help  of  radium  the  usual  course 
of  treatment  is  to  repeat  to  a  certain  extent  the  measures  tliat  have  alre^y  been 
used,  including  a  final  curetage.  As  the  bleeding  usually  continues,  a  hystem- 
tomy  is  reluctantly  advised  and  submitted  to.  In  patients  of  this  t>T>e  radium 
produces  its  most  satisfactory  results,  one  treatment  usually  sufficing  to  effect  a 
permanent  cure.  The  amount  of  dosage  depends  on  the  question  whether  or  not 
it  is  desirable  to  establish  a  premature  menopause.  If  the  patient  is  at  the  climac- 
teric age  it  is  often  advisable  to  bring  about  complete  amenorrhea,  and  liiis  may 
be  accompUshed  by  simply  lengthening  the  time  of  exposure.  If  the  patient  has 
before  her  several  years  of  menstrual  life  it  is  usually  best  to  give  such  dosage  as 
will  check  but  not  completely  arrest  menstruation. 
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^^ittMecond  type  of  menorrhapc  cases,  suitable  for  radiuni  treatment,  cooi prises 
those  patients  in  whom  the  heniorrhases  are  the  result  of  a  demonstrable  non- 
malignant  disea.se  of  the  endometriunj. 

These  cases  we  do  not  classify  under  the  heading  of  uterine  insufficiency,  a 
term  which  is  applicable  only  where  microscopic  examination  of  the  enilometrium 
shows  no  abnormal  chang€*s.  The  non-ma!ignant  diseases  of  the  endometnum 
that  produce  or  are  associated  with  bleeding  are,  for  the  most  part,  repi*e.sented 
by  two  types,  namely,  that  which  is  characterized  by  some  form  or  degree  of 
permanent  gland  hypertrophy  and  that  in  which  there  is  an  interstitial  tliickening 
of  the  endometrial  stroma.  These  two  types  must  l^e  considered  separately  in 
their  relation  to  radimn  treatment. 

Gland  Hypertrophy. — C'ases  of  permanent  gland  hypertrophy  are  not  easiJy 
distinguishable  from  tiu>se  of  uterine  insufficiency,  for  clinically  the  symptoms  are 
practically  the  wanie^  and  in  many  instiuices  there  are  no  palpable  signs  winch 
may  lead  to  a  differential  diagnosis.  In  the  more  mai'ked  forms  the  uterus  is 
enlargeil  and  l>oggy,  often  in  some  degree  of  retro  position.  In  these  cases  the 
endometnum  may  be  greatly  thickened  even  to  the  extent  of  half  an  inch  or 
more  and  hangs  down  in  irregular  folds  or  polypoid  projections.  It  is  frequently 
associated  mth  multiple  polyps  of  the  endocervix,  the  observation  of  which  may 
often  suggest  the  diagnosis  of  the  condition  of  the  endometrium. 

Permanent  gland  hyi^ertrophy  may  occur  at  any  period  of  menstrual  life 
from  adolescence  to  the  menopause,  but  it  is  more  common  after  the  age  of  tliirty- 
five.  Its  obsciu-e  etiolog^^  is  discussed  elsewhere  (see  Gland  Hv^iertrophy). 
Patients  with  uterine  bleeding  from  gland  hyt^ertrophy  are  all  suital>le  subjects 
for  radiimi  treatment  with  the  exception  of  the  rare  cases  in  which  the  hyper- 
trophic endometrium  has  reached  the  adenomatous  stage  or  where  great  cystic 
degeneration  has  taken  place.  It  is,  therefore,  not  necessarj^  to  have  made  a 
previous  differential  diagnosis  between  the  condition  and  that  of  uterine  insuf- 
ficiency. The  existence  of  a  diseased  endometrium  is  usually  first  discovered 
during  the  preliminarj^  cureting  which  should  always  for  purposes  of  exploration 
precetle  an  intra-oterine  application  of  radium.  The  difference  between  an 
aljoormally  hypertrophied  mucous  membrane  and  certain  phases  of  the  normal 
endometrial  cycle  can  be  learned  only  by  experience.  When  a  thickened  polypoid 
mucosa  is  found  it  is  of  very  great  imp4>rtance  to  distinguish  it  from  cancer  of  the 
uterine  Ixxly.  As  a  rule  the  diagnosis  is  readily  made  from  gross  inspection  of  the 
tissue.  In  gland  hypertrophy  the  nuicosa  is  removed  by  the  curet  in  long  soUd 
strips  or  in  smooth  polypoid  masses,  with  comparatively  little  blee<ling.  If  cancer 
is  present  the  tissue  appears  in  friable  pieces,  with  lilecdtng  usually  more  marked. 
If  the  case  is  one  of  polypoid  liypertrophy  it  is  advisable  to  make  a  thorough 
cureting  of  the  uterine  cavity  before  inserting  the  radiimi,  for  in  this  way  not  only 
is  the  treatment  likely  to  l>e  more  efficacious,  but  it  helps  to  avoid  the  Icukorrheal 
discharge  and  passtige  of  shreds  which  otherwise  may  ensue.     If  the  mucosa  is 
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apparently  normal  the  ruretage  neetl  not  be  more  than  to  secure  enough  tiasue 
for  examination.  If  there  is  doubt  as  to  the  diagnosis  between  hypertropby 
and  cancer  J  the  cure  ted  tissue  should  receive  immediate  microscopic  examina- 
tion. If  it  proves  to  be  cancer  the  radium  should  be  removed  as  soon  as  the  fact 
beconie,s  known. 

If  during  the  cureting  the  tissue  removed  is  obviously  cancer  the  cuiietag^ 
should  not  \ye  carried  further  than  is  necessary  to  secure  an  abundance  of  mnteriaJ 
for  microscopic  examination,  and  radium  should  not  be  used,  for  neither  the 
curetage  nor  the  radium  are  of  benefit  for  the  radical  operation  that  is  now  intli- 
cated.  The  reasons  for  not  treating  cancer  of  the  uterine  body  are  given  in  the 
section  devoted  to  that  subject  (g.  il).  ■ 

Interstitial  Endometritis,— A  thicl ^  mucosa  due  to  intet^titial  hyper- 
trophy and  l>^nphatic  infiltration  of  tne  endometrial  stroma  cannot  be  dis- 
tinguished by  gro!^  inspection  from  permanent  gland  hypeilrophy  cjf  even  from 
the  hypertropfue  phase  of  the  normal  mucous  membrane.  We  have  on  a  few 
occasions  applied  the  radium  treatment  without  harm  in  cases  where  the  cu- 
reted  tissue  has  in  the  later  microscopic  examination  revealed  an  interstitial  endo- 
metritis. The  inability  to  detect  by  sight  a  chronic  or  even  an  active  inflamma- 
tion of  the  mucosa  constitutes  a  point  of  weakness  in  the  radium  treatment  of 
metropathic  hemorrhages.  If  the  inflammatorj^  process  is  confined  to  the  endo- 
metrium it  is  proljable  that  no  injur>*  will  result  from  the  action  of  the  ra<itum. 
Inflammatory  conditions  of  the  mucosa  are,  however,  apt  to  he  associatetl  with 
lat(?nt  inflammations  of  the  pelvis,  which  may  not  be  detected  by  bimanual 
examination,  and  which,  as  we  shall  seOi  are  susceptible  of  being  lighted  into 
activity  under  the  influence  of  radiation, 

Menorrhagia  of  the  Young.^ln  treating  the  menorrhagias  of  youth  radiiun 
has  provtni  excerpt  ionally  valuable.  Operators  hesitated  at  fii'st  to  employ  ra- 
dium in  these  f  a,si',s  on  account  of  the  danger  of  e*itablishing  permanent  amenor- 
rhea and  steriUty.  This  diflSculty  has  now,  for  the  most  part,  been  obviated 
by  an  improved  knowledge  in  the  technic  of  application,  so  that  it  is  possible 
by  proper  dosage  to  regulate  abnormal  menstrual  activity  with  surprisiDg 
precision. 

The  etiology  of  menorrhagias  of  youth  is  as  obscure  as  of  those  occurring  in 
middle  life.  It  is  quite  probable  that  much  the  same  factors  determine  their 
causation.  In  some  no  demonstrable  pathology  can  be  found  and  the  condition 
simulates  closely  that  to  which  the  term  "uterine  insufficiency"  has  been  applied. 
Others  exhibit  a  pronounced  endometrial  hypertrophy  which  is  peculiarly  persist- 
ent and  prone  to  rapid  recurrence  after  curetage.  In  a  few  cases  of  girls  under 
the  age  of  twenty  we  have  found  the  Wassermann  reaction  positive.  Youthful 
masturbation  is  undoubtedly  a  predisposing  factor  in  some.  Whatever  the 
imderlying  cause,  the  metropathic  hemorrhages  of  the  young  have  been  particu- 
larly baffling  to  the  gynecologist,  for  not  only  are  drugs  and  the  usual  curetage, 
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for  the  most  part,  ineffe€liiiil,  liut  the  final  resoiu'ce  of  hysterectomy  or  castration 
is  a  much  more  lamentable  outcome  than  in  okier  womeiL 

%So  far  as  i)resent  oljservations  liave  gone  it  seems  entii'ely  feasible  to  treat 
young  patients  with  nioclified  doses  of  radium.  80  little  work  in  this  field  has 
l>een  clone  that  there  is  no  standardized  dosage.  It  k  i!n[)ortant  to  be  exf  reniely 
contierv^ativ^e  and  in  general  to  obi:?er\*e  tlie  prmciple  that  the  younger  the  patient, 
the  smaller  should  l>e  the  dosage,  notwithstanding  the  (Uetum  of  some  of  the  more 
experienced  operators  that  in  younger  women  uterine  hemorrhage  is  more  resist^ 
ant  to  radium  than  in  the  more  mature.  On  account  of  the  danger  of  producing 
permanent  amenorrhea  it  is  better  to  give  a  small  tlosage  even  if  it  is  necessary  to 
repeat  the  treatment.  A  numliei'  of  our  eases  have  been  young  married  women 
who,  in  atldition  to  uterine  bleeding^  have  complained  of  sterility.  In  a  case  of 
this  kind  the  utmost  conservatism  must  be  used,  for  the  production  of  amenorrhea 
in  such  a  patient  would  l^e  a  disaster  for  which  the  operator  would  hardly  be 
forgiven.  Whenever  radium  is  used  to  regulate  menstruation  even  with  small 
doses  a  temporary  amenorrhea  or  oligomenorrhea  may  apjx^ar  sometimes  after 
the  second  or  third  monllj  fivllowing  treatment,  and  of  this  the  patient  should 
previously  l>e  warned.  In  the  treatment  of  the  menorrhagias  of  pubescence  or 
early  aflolescence.  tliat  is  to  say,  in  girls  of  four'toen  to  sixteen  years  of  age,  we 
have  had  no  experience  with  radium  nor  are  we  able  to  quote  the  work  of  other's. 
Young  patients  of  this  class  usually  recover  with  expectant  treatment.  We 
have,  however,  in  the  past  observed  intractable  cases  which  we  sliould  now 
unhesitatingly  treat  with  radium  after  the  failure  of  the  ordinary  medical  anrl 
hygienic  mea.^ures. 

Menorrhagia  of  Fibroids.— The  treatment  of  bleeding  fibroids  with  radium  is 
a  .subject  concerning  which  there  is  at  jiresent  iimch  discussion.  The  use  of  the 
x-ray  for  fibroids  met  with  comparatively  little  favor  in  this  country,  Imt  since 
the  advent  of  radium  opinions  regarding  the  influence  of  radiation  on  these 
tumors  has  been  considerably  motlified.  This  is  due  to  the  great  superiority 
wliich  radium  has  over  the  x-ray  in  trt^ating  uterine  liemorrhages.  The  j*-ray 
depends  for  its  effects  on  its  destructive  action  on  the  follicles  of  the  ovaries,  in- 
asmuch as  it  cannot  as  readily  he  appUed  directly  to  the  uterine  mucosa.  Radium, 
on  the  other  hand,  although  in  sufficient  dosage  may  create  a  similar  effect  on 
the  ovaries,  imdonbtedly  in  small  tloscs  tlirectly  applietl  acts  on  the  endometrium 
entirely  independently  of  the  ovaries.  This  separate  action  is  of  great  im^ior- 
tanee,  especially  in  the  treatment  of  filiroids,  for  it  has  been  frequently  demon- 
strated that  the  uterine  is,  in  part  at  Iciist,  independent  of  the  ovarian  function- 
Tliis  has  been  shown  in  (he  past  by  the  frequent  failure  to  check  m^^oiuatous 
hemorrhages  by  the  obsolete  method  of  castration. 

As  has  bf^n  Htaiwi  above,  tlie  exact  Daturi^  of  the  aetiun  of  radium  on  ttie  endoiiictriuni  is 
not  yet  known.  Abbe  considers  it  the  result  of  secimflarj"  beta  rays,  which  he  claims  ** exert  a 
powerful  inJiibitive  action  on  new  tiKsut"  iind  particulariy  on  ity  blooil-veascb."  According  to 
this  theory  raitium  arts  on  the  en<Jothelini  cells  of  tho  cupillariej^,  probably  leading  to  their 
obliteration  (RjiosoholT). 
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The  influence  of  radium  on  niyomatmiB  heiiioirhage  is  prompt  and  suie, 
for  this  reaaoii  the  treatment  is  becoming  more  and  more  popular.  Some  are  so 
enthusiastic  as  t«  believe  that  radium  should  in  most  cases  supplant  operation. 
Most  operators  are,  however,  more  conscrv^ative  and  employ  it  only  in  gelwtfd 
cases.  Radium  has  the  power  of  producing  a  f^reater  or  less  amount  of  slirink* 
age  in  myomaa  to  which  it  has  been  expose<l.  How  far  this  action  may  be  relierJ 
upon  in  a  given  case  haa  not  yet  been  accurately  determined.  Some  claim  that 
it  is  praetically  conBtant, 

Many  of  the  dangers  entailed  in  the  i:-ray  treatment  of  fibroids,  Buch  ns 
degenerations,  necroses,  adventitious  burns,  etc.,  are,  for  the  most  part,  negligible 
in  using  radium. 

With  these  advantages  in  its  favor  r^*^*'""^  may  be  regarded  as  eomparativch* 
safe.  It  is,  therefore,  a  valuable  asset  m  the  treatment  of  such  rases  i>f  niyoraa 
which  cannot  be  operated  on  on  account  of  the  |>atient*s  physieal  conditiofi, 
and  in  cases  of  small  fibroids  which  are  pro<!ucing  no  other  sjTuptoins  than 
bleeding. 

At  the  present  time  most  smgeons  are  conservative  in  its  use.  Our  perscimi 
views  in  the  matter  may  be  summed  up  as  follows: 

AH  large  fibroids,  whether  giving  symptoms  or  not,  should  he  subjected  to 
surgical  operation  unless  there  is  some  constitutional  contraindication.  If  mirh 
is  the  case,  large  bleeding  fibroitis  may  be  treated  with  radium.  The  application 
of  radium  merely  for  the  purpose  of  retkicing  the  size  of  the  growth  is  mit  rvinmi- 
mended  except  where  surgery  is  completely  out  of  the  question  and  the  exigen*-. 
cies  of  the  case  require  that  something  te  done.  U 

In  bleeding  or  degenerating  fibroids  after  the  menopause  surgery  should 
Ix?  employed  except  in  case  of  stern  contraindicjitioDs  of  a  constitutional 
nature. 

Fibroids  which  are  producing  pressure  symptoms  should  be  operated  on. 
These  comprise  especially  those  that  are  growing  low  in  the  pelvis,  including 
cervical  myomas. 

Myomatous  polyps  should  be  removed  by  surgery. 

In  the  case  of  comparatively  young  women  with  growing  fibroids,  who  desire 
children,  the  operation  of  myomectomy  is  advisable  when  possible.  In  cases  of 
this  kind  radium  is  valuable  to  use  afterward  to  check  the  menorrhagia  which 
sometimes  recurs  even  after  the  myoma  has  been  removed. 

In  cases  of  uterine  hemorrhage  associated  with  small  myomata  radium  treat- 
ment is  always  justifiable  and  in  most  cases  advisable. 

When  uterine  myomata  are  compHcated  with  a  pelvic  inflammation,  radium 
is  out  of  the  question. 

Myomata  associated  with  adenocarcinoma  require  surgical  operation. 

Menorrhagia  of  Pelvic  Inflammation. — A  few  cases  have  been  reported  in 
which  after  radium  treatment  for  non-mahgnant  uterine  bleeding  a  serious,  acute 
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pelvic  inflaniniation  has  rapidly  rleveloptMl  after  Hie  application »  This  is  un- 
doubtedly a  iimiiife8tation  i»f  the  power  which  radium  possesses  of  sthuuJaling 
latent  intlainmatory  prorosses.  We  have  already  seen  how  such  an  outcome  inay 
follow  the  use  of  radium  in  eer\ical  cancer.  The  chnical  course  of  such  a  case  is 
exactly  similar  to  that  which  is  often  seen  after  the  injudicious  cureting  of  an 
inflamniatory  case.  It  might  be  saiii,  therefore,  that  the  real  harm  is  done  by 
the  preliminary  euretage  and  not  by  the  rathuni.  This  may  to  a  certain  extent 
be  true,  Imt  that  the  radium  is  an  active  a^ent  in  the  fjrocess  is  shown  l>y  similar 
results  following  radiation  of  cancer  where  the  curet  has  not  been  used. 

]\lenorrhagia  is  a  freciuent  accompaniment  of  chronic  pelvic  inflammation 
and  may  occur  in  patients  in  whom  the  disease  of  the  adnexa  cannot  lye  det^ect^d 
by  t!ie  most  cai'eful  examination.  With  our  pre.sent  limited  knowledge  of  the 
teclinic  of  ai>[)Iying  radium,  it  sliould  never  Ix^  used  in  inflammatory  cases.  The 
fact  that  such  cases  may  escape  notice  should  always  be  in  the  mind  of  the 
operator.  Fortunately,  a  searching  clinical  history  coupleil  witli  a  careful  ex- 
amination will,  with  few  exceptions,  reveal  the  presence  of  adncxal  disease. 

Besides  tlie  menorrliagias,  other  non-malignant  g\aiccoIogic  diseases  are  said 
to  be  susceptible  to  radium  treatment.  Most  important  of  these  is  endocer\i- 
dtis.  The  literature  on  this  sul>ject  is  meager  and  untrustworthy.  On  account 
of  our  inexperience  in  treating  this  condition  with  radium,  and  in  view  of  the 
theoretic  dangers  involved  in  such  treatment,  we  are  not  now  in  a  position  to 
recomnie*nd  it.  As  endocerv'icitis  is,  for  the  most  part,  the  result  of  liacterial 
infection,  radium  would  hardly  appeal  to  one  as  a  logical  means  of  treatment  in 
view  of  its  usual  behavior  in  the  jircvseiice  of  inflannnator}"  processes.  An  addi- 
tional objection  to  making  a  direct  application  of  rachum  to  the  endocerv'ix  is  the 
I>ossible  danger  of  creating  an  atresia  of  the  canal.  This  mishap  has  l)een  rc^ 
ported  following  treatment  of  the  endometrium,  where  the  tube  containtng  the 
radium  has  accidentally  slipped  into  the  cervical  canal. 

The  treatment  of  ''endometritis*'  with  radium  has  also  been  recommended. 
From  what  we  have  seen  of  the  literature  on  tliis  subject  the  writers  i>lainly 
employ  the  term  in  its  oliler  sense  and  include  such  cases  as  we  have  elassihed 
under  gland  hypertrophy,  which  does  not  represent  a  true  infection.  Ftir  a 
true  endometritis  of  infectious  origin  radium  would,  of  course,  be  contra- 
indicated. 

There  is  excellent  authority  that  radimn  may  l>e  used  beneficially  in  the 
tre^itment  of  pruritus  and  kraunisis  vulvae. 

Details  of  Treatment.— Dosage.— For  the  menorrhagia.R  of  women  who  are 
at  the  climacteric  age,  most  authoiities  reconnnend  the  aj>pIication  in  the  uterine 
canal  of  50  mg.  for  twenty-four  hours.  Some  claim  that  this  dosage  insures  a 
complete  menopause,  but  in  our  experience  such  is  not  always  the  cai^,  though 
abnormal  bleetliiig  is  almost  invariably  checked.  On  account  of  the  menopause 
s>Tiiptoms,  chiefly  hot  flushes,  which  tliis  dosage  is  apt  to  set  free,  we  are  accus- 
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tfmied  to  apply  50  ing.  for  twelve  or  fourteen  hour^  in  I  he  average 
atteiiipting  to  estabUf^h  a  complete  nienopause,  and  reserve  the  maxiniuni  dosa^ 
for  the  more  severe  cases  or  those  wtiere  the  full  cessation  of  the  meustrual 
function  is  for  one  reason  or  another  de.sirable. 

In  women  of  thirty-five  to  fort 3'  we  employ  a  dosage  of  50  nig.  for  eight  to 
ten  hours.  In  patients  twenty-five  to  thirty-five  years  of  age  our  average  do^sig? 
is  50  mg.  for  four  hours,  but  this  is  increased  or  diminislied  according  to  the 
exigencies  of  the  case.  If  the  patient  Is  less  then  twenty-five  years  of  age  we 
reduce  the  amount  of  radium  to  25  rag.  and  apply  for  three  to  six  hours. 

This  schedule  is  oflfei-etl  not  as  an  ideal  standard,  but  only  as  the  s^c^k*  that 
we  are  at  present  using  with  apparent  success.  Our  inclination  is  toward  grad- 
ually lessened  dosage. 

After-care* — Following  intra-uterine  apphcations  of  radium  veiy  little  after- 
treatment  IB  necessary  and  the  patient  is  ready  to  leave  the  hospital  in  three  or 
four  days.  As  a  rule  there  is  more  nausea  and  headache  than  would  be  expected 
after  the  !?mall  amount  of  anesthesia  necessary  for  the  appUcation  of  the  radium. 
Sometimes  the  nausea  ceases  as  soon  as  tJie  radiuju  is  removed.  OecasionaJly 
it  jiei'sists  for  two  or  three  days. 

The  patient  should  not  be  allowed  to  urinate  while  the  radium  is  in  the  uterus, 
for  the  vaginal  packing  in  the  vagina  becomes  immediately  soaked  with  urine 
which  may  drain  into  the  uterine  cavity  along  the  rubter  tubing  that  contains 
the  radium.  If  the  application  is  for  eight  to  twelve  hours  the  patient  can  usu- 
ally retain  her  urine  until  the  radium  m  removed.  If  the  patient  m  unable  to 
retain  the  urine  or  the  application  is  to  be  continued  more  than  tw^elve  hounj 
the  bladder  shouUl  lie  ratheterisred* 

The  patient  should  always  be  told  that  she  may  have  a  certain  amount  of 
leukorrhea  following  treatment.  Sometimes  this  is  considerable  and  it  may 
persist  for  five  or  six  weeks.  Vaginal  douches  should  be  prescribed  while  the 
leukorrhea  lasts. 

During  the  first  few  days  some  patients  complain  of  vague  pelvic  pain  re- 
ferred to  one  or  the  other  side.  We  have  not  been  able  to  explain  the  caufie  of 
this  pain.    It  soon  passes  away  and  is  not  a  serious  complication. 

Patients  should  also  be  warned  that  there  may  be  some  appearance  of  blood 
during  the  first  few  weeks  after  the  treatment.  This  is  usuaUy  in  the  form  of  an 
occasional  faint  show.  Sometimes  the  first  period  following  even  a  maximum 
dose  may  be  very  profuse. 

One  of  the  most  distinctive  after-effects  is  the  appearance  of  hot  flushes. 
They  may  occur  even  in  cases  where  complete  amenorrhea  has  not  been  es- 
tablished. They  indicate  the  influence  which  the  radium  exercises  on  the  ovarian 
tissue.    The  symptom  responds  readily  to  ovarian  extract. 

It  may  happen  in  treating  young  women  that  a  condition  of  menorrha^gia 
may  from  overdosage  be  converted  into  one  of  oligomenorrhea.     For  these 
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patients  ovarian  extract  in  the  form  of  a  preparation  of  the*  wluilr  nvary  or  (jf 
ovarian  residue  may  he  given  in  5-grain  dOrSes  three  or  fuur  times  daily.  The 
ti-eatment  may  I>p  continued  irideHniiely  if  necessary. 

The  Bjime  treatment  is  indieated  if  by  ebance  amenorrhea  should  he  unin- 
tentionally brought  about. 


VAGINISMUS 

By  "vaginismus"  is  meant  an  involuntary  spasm  of  the  sphincter  cunni  and 
other  museles  of  the  pelvie  floor  awakened  In-  attempts  at  coitus  or  digital 
examination.  The  spasm  is  usually  accompanied  hy  a  violent  contraction  of 
t-he  adductor  muscles  of  the  thip;h  and  a  sudden  drawing  back  nK>vement  of  the 
lie  1  vis. 

This  spasmodic  shrinking  from  contact  with  tfie  vidva  may  be  due  to  an 
actual  hyperesthtisia  of  the  external  parts  caused  by  some  j)ainful  lesion,  or  it 
may  be  due  entirely  t(j  a  i>syehic  reflex. 

In  the  present  aceeptatiua  of  the  term,  especially  since  tlie  n^-^arehes  of 
Walthard,  true  vaginisnms  is  applied  only  to  those  eases  iu  which  the  mani- 
festation is  purely  psychic.  In  the  other  cases  the  term  *'p«eudovaginismus"  is 
more  pro^wrly  emp]o3'ed. 

P.seudovaghuhmur^  may  V»e  produced  by  a  variety  of  affections  which  make 
introition  painful,  most  imjxjrtant  of  which  ai-e  urethral  caruncle,  inflammation 
of  Skene's  glands,  liard  unresisting  hvmen,  fissiu-e  of  the  vaginal  mucous  mem- 
brane, inflanmiation  of  Bartholin's  gland,  soft  chancre,  and  other  ulcerations 
of  the  labia,  shrinking  of  the  vaginal  opening  from  senile  atrophy  or  from  cas- 
tration, and  cicatricial  bands  following  improperly  performed  operations  on  the 
p£*rineum. 

In  all  these  cases  contact  of  the  male  organ  or  uf  the  examining  finger  is 
exquisitely  painful,  so  that  the  patient  naturall}^  shrinks  away  to  avoid  pain. 
The  spasmodic  movement  may,  th(*refore,  be  reganled  as  pliysiologie,  in  the 
sense  that  it  implies  no  abnormal  psychic  process. 

In  tni€  vaginh^mus^  on  the  other  hand,  there  is  present  usually  no  real  hyper- 
esthesia of  the  parts,  the  muscular  spasm  lx*ing  the  result  of  a  mental  reflex. 
It  is  often  exhibileii  before  actual  ci*ntact  with  tht*  vulva  takes  place.  The 
cause  of  the  reflex  rests  in  the  imagination  and  consists  of  the  fear  of  being  hurt. 
In  many  cases  {he  troulile  dates  back  to  some  early  painful  attempt  at  coitus^ 
or  to  a  rough  digital  examination,  the  remtmibrance  of  which  produces  a  lasting 
fear  of  contact.  Other  causes  are  the  fear  of  liecoming  pregnant,  j>ers(inal  ths^ 
like  of  the  man,  or  an  inborn  abhorrence  of  the  sexual  act,  such  as  is  not  infre- 
quently seen  in  women  of  the  hypoplastic  or  old-maid  type.  In  the  examining 
room  it  is  not  infrequently  found  to  be  the  result  of  shame  and  the  fear  of  detec- 
tion. 
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AbnonnaJ  practices,  like  masturbation  and  coitus  interruptus,  frequently 
lead  fin?t  to  frigidity  and  then  to  true  vaginbmus. 

True  and  false  vaginismus  are,  of  coursej  closely  related,  and  it  may  some- 
times be  difficult  to  say  which  name  is  applicable  to  a  given  ease^  as,  for  example, 
in  a  masturbator  with  secondary  vulvitis.  This  is  especially  true  of  women  of 
middle  age,  who  acquire  vaginiBmus  after  an  ill-judged  operation  on  the  peri- 
neum or  following  hysterectomy  and  castration.  Here  the  process  h  due  to  an 
atrophy  and  shrinking  of  the  tissue  at  the  introitus  which  is  constantly  uncom- 
fortable, yet  is  not  actually  tender  to  the  touch.  Severe  and  intractable  vagini*- 
mu8  may,  however^  be  present.  In  these  cases  the  psychic  reflex  is  maintained 
by  the  constant  subjective  discomfort  of  the  perineum.  If  the  discomfort  of  the 
perineum  can  be  ehminated  the  vagims  Jisappears.  ^3 

The  treatment  of  pseudovagiDLsmus  is  -ected  toward  the  particular  lesion 
which  causes  pain,  and  the  cure  of  the  vaginismus  is,  as  a  rule,  directly  de- 
pendent on  the  cure  of  the  offending  lesion.  Sometimes,  however,  the  patient 
acquires  a  habit  neurosis  and  the  fear  of  coitus  persists,  the  case  becoming  then 
one  of  true  vaginismus. 

The  treatment  of  true  vaginismus  is  a  matter  of  great  difficulty  and  may 
require  the  help  of  an  expert  psychotherapeutist.  It  must  first  be  determined 
by  fligital  examination  and  inspection  whether  there  is  any  objective  cause*  for 
the  affection.  Examination  of  these  patients  is  a  supreme  te-st  of  skill,  (Mtience, 
and  tact  on  the  part  of  the  physician*  If  the  patient  makes  the  examinatioQ 
impossible,  it  is  necessary  to  resort  to  an  anesthetic.  If  the  examination  without 
ether  is  roughly  or  impatiently  done  the  vtiginismus  may  be  made  very  rau<^b 
worse.  On  the'  other  hand,  if  tlie  confidence  of  the  patient  is  gained  and  a  suc- 
cessful examination  is  carried  out,  so  that  the  patient  is  convinced  that  there  is 
no  real  tenderness  of  the  parts,  it  may  r^ult  in  a  complete  cure. 

In  order  to  accomplish  this  Walthard  recommends  a  method  c)f  t*xiunmation  from  which 
he  claims  much  success.  On  the  theory  of  the  antagonism  of  the  abdomLnal  muscles  to  those 
of  the  pelvis  he  brings  about  an  "innervation"  of  the  former  by  gptting  the  patient  to  exert 
powerful  abdominal  pressure  by  straining  down.  In  this  way  the  inuscics!  of  the  pelvic  fsodel 
arc  (leadened  so  that  there  is  no  difl&culty  in  passing  the  finger  or  an  ini^truiiient  into  the  vagina. 
The  patient,  finding  that  there  is  no  real  pain,  thus  loses  her  fear  of  bemg  hurt,  which  m  the  chief 
cause  of  the  vaginismus. 

In  the  case  of  vaginismus  due  to  senile  atrophy  of  the  perineum  the  author 
has  had  success  with  ovarian  extract. 

In  the  hypoplastic  type  of  women  stretching  the  introitus  may  help  in  some 
cases,  but,  as  a  rule,  it  is  of  little  value.  These  cases  are,  for  the  most  part,  in- 
curable.    Fortunately,  they  do  not  usually  marry. 

Many  of  the  cases  that  are  due  to  powerful  mental  influences  can  best  be 
treated  by  an  expert  neurologist.  .  . 

Dyspareunia  is  a  word  somewhat  loosely  used  to  cover  all  forms  of  unpleasant 
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coitus,  and,  therefore,  commonly  includes  both  tme  and  pseudovajrinisnius. 
In  its  strictest  sense,  however,  it  denotes  merely  lack  of  pleasure  in  coitus  and 
imphes  absence  of  orgai^ni.  In  this  senile  dynpareunia  is  dependent  on  defec- 
tive excitability  of  the  clitoris.  It  may  be  caused  by  functional  insensibility  of 
the  pudendal  nerve,  or  of  tleficient  excitability  of  the  genitocerebral  ganglion 
or  of  the  genitospinal  ganglitui  (Rohleder),  The  same  result  may  be  produced 
by  interruption  of  conduction  from  tal>es,  transverse  myelitis,  etc. 

Functional  insensibility  of  the  clitoris  ma}^  Vye  inherent  and  permanent,  the 
woman  never  experiencing  the  sensation  of  an  orgasm.  Many  women  of  this 
t3'pe  show  no  local  or  general  defect  of  development  and  often  bear  children. 
They  are  often  affectionate  and  exhibit  sexual  desire,  but  are  incapable  of  or- 
gasm. 

In  many  women  affection  toward  the  man  plays  a  ver>^  important  part. 
Such  a  W4>man  may  lye  sexually  insensitive  for  years,  and  then^  upim  contracting 
a  new  and  more  congenial  relationship,  awake  to  a  high  degree  of  excitability. 
There  is  no  doubt  that  a  large  percentage  of  women  acfinire  a  normal  sensibility 
of  the  clitoris  only  after  wei'ks  or  montlis  of  married  life, 

Dyspareunia  may  be  due  to  masturbation.  In  this  case  the  clitoris  is  insen- 
sitive only  in  coitus.  In  other  cases  it  is  due  to  premature  ejaculation  or  im- 
potence on  the  part  of  the  husband. 

Sexual  insensibility  follows  in  al^iut  20  per  cent,  of  cases  after  hysterectomy 
and  castration.  If  treatment  of  dyspareunia  is  necessary,  it  is  best  carried  out 
l>y  applying  electricity  to  the  clitoris.    (See  also  section  on  Sexual  Impulse.) 


GYNATRESIA 

Atresia  of  the  vagina  relates  to  a  complete  closure  of  the  vaginal  canal. 
The  closure  may  take  place  at  any  point  of  the  vagina  hmu  the  cervix  to  the 
hymen,  or  it  may  constitute  an  obliteration  of  the  entire  canal.  It  is  quite 
commonly  believed  that  most  atresias  of  the  vagina  are  the  result  of  some  con- 
g(>nital  defect.  This  has  been  nhown  to  be  an  error,  and  it  is  now  knowTi  that 
in  the  gre^t  majority  of  cases  the  cl<isure  is  the  result  of  an  infiammation  and 
ulceration  of  the  vaginal  walls,  during  the  healing  of  which  the  contiguous  sur- 
faces of  the  vagina  become  pertiiane'ntly  adherent. 

A  study  of  the  embryology  of  the  genital  system  prtjves  that  with  a  normally 
developed  uterus  there  can  l>e  no  defect  of  the  vagina,  excluding  the  cases  of 
double  formation.  Wlaen  there  is  absence  of  the  vagina  the  upi^T  portions  iA 
the  genital  tract  are  necessarily  rudimentary  and  do  not  func-ti*mate.  Congenital 
absence  of  the  vagitia  is,  therefore,  symptomless. 

Conversely,  atresia  of  the  vagina,  accompanied  by  symptoms  of  obstructed 
sec^retions,  implies  a  full  development  of  the  genital  system,  and  the  closure  of 
tlie  vagina,  must,  therefore,  be  considered  acquired  (Veit). 
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There  is  one  exception  to  this  (Veit).  It  is  evident  that  there  may  be  a  union 
of  the  epithelial  surfaces  of  the  hymen  before  birth  in  the  presence  of  normal  de- 
velopment of  the  rest  of  the  genital  tract.  Whether  this  closure  is  due  to  an 
intra-uterine  infection,  or  whether  it  is  a  congenital  defect,  has  not  been  de- 
finitely settled.  This  form  of  atresia  is  seen  in  the  newborn,  and  makes  its 
appearance  by  the  extrusion  of  a  tumor  from  the  labia,  consisting  of  blood- 
stained secretions  retained  behind  the  occluded  hymen,  which  is  stretched  out 
into  a  thin  membrane  by  the  pressure  of  the  fluid.  Evacuation  of  the  fluid 
contents  by  incision  of  the  membrane  is  imperative  within  a  few  days  after 
birth. 

According  to  Veit,  intra-uterine  closure  of  the  h3rmen  is  always  evident  at 
the  time  of  or  soon  after  birth,  and  cases  that  produce  symptoms  later  must  be 
regarded  as  the  result  of  an  acquired  atresia. 

There  is  also  one  other  apparent  exception  to  the  statement  that  a  develop- 
ment of  the  lower  vagina  cannot  exist  with  rudimentary  internal  genital  organs. 
In  cases  of  deficient  vagina  it  is  not  infrequently  observed  that  attempts  at 
coitus  may  create  a  blind  pouch  in  the  vulva  that  suggests  a  true  vagina. 

The  ways  in  which  the  vagina  and  hymen  may  become  closed  as  the  result 
of  plastic  healing  of  inflammatory  processes  are  numerous.  In  children  the 
atresia  usually  takes  place  either  at  the  hymeneal  opening  or  at  the  junction  of 
the  middle  and  outer  third  of  the  vaginal  canal,  where  the  anterior  and  posterior 
surfaces  he  most  intimately  together.  The  causes  assigned  for  this  process  are 
necessarily  some  of  them  theoretic,  but  entirely  plausible.  The  mucous  mem- 
brane of  the  vagina  and  vulva  in  childhood  is  very  delicate  and  plastic.  It  may 
well  be  imagined  that  chafing  and  erosion  at  the  small  opening  of  the  introitus 
irritated  by  the  urine,  or  infected  by  thin  fecal  material,  might  easily  result  in 
gluing  together  of  the  edges  of  the  hymen  or  even  of  the  surfaces  of  the  labia 
minora.  The  injury  to  the  surface  epithelium  might  be  the  result  of  trauma, 
like  that  of  falhng  astride  a  fence,  or  it  might  be  from  masturbation,  or  even 
from  the  chafing  of  muscular  movements.  Atresia  at  the  introitus  resuhs 
in  a  thin  membrane  when  pressed  upon  and  stretched  by  the  obstructed 
secretions. 

In  atresia  that  takes  place  inside  the  vagina  there  is  a  broader  area  of  adhe- 
sion, which  varies  from  a  narrow  strip  of  adherent  surface  to  one  whose  width 
includes  nearly  the  length  of  the  vaginal  canal.  The  membrane  or  diaphragm 
stretched  out  by  the  secretions  is  thicker  and  more  cibatricial  than  that  of  hy- 
meneal atresia. 

S(€7iosis  of  the  vagina  is  produced  by  the  same  causes  as  atresia,  and  relates 
to  a  condition  where  the  obstruction  is  not  complete.  When  due  to  an  early 
vaginitis  an  annular  constricting  ring  of  scar-tissue  may  be  felt,  through  which 
the  finger  ran  usually  l^  passed.  Severe  lacerations  of  the  vagina  from  instni- 
niontation  at  childbirth  may  be  followed  l)y  extensive  obstructive  scarfing  of  the 
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vagina,  the  scars  sometimes  extending  into  the  parametrium.  Partial  atresia 
from  si^nile  vaginitis  is  very  I'oninion. 

The  efft*ct  of  cicatricial  stenosis  of  the  vagina  is  to  cause  incuinpiete  drain- 
age of  the  secretions,  which  become  stagnant  and  chemically  alterecJ.  The 
result  is  an  irritating  leukorrhea,  TMs  is  a  not  micommon  cause  of  pruritus 
and  kraurosis. 

A  most  important  danger  from  cicatricial  stenosis  of  the  vagina  is  that 
from  dystocia. 

As  has  been  said,  occluding  adhesions  of  the  vaginal  walls  presuppose  some 
form  of  ulcerative  vaginitis,  Tlie  most  important  and  severe  form  of  vaginitis 
that  occurs  in  childhood  is  that  caused  by  the  gonoeoccus*  The  vulva  and 
vagina  in  childhood  is  extraordinarily  susceptible  to  this  organism,  and  infec- 
tions easily  take  place  from  unclean  towels,  sponges.  btHl-linen,  etc.  The 
resultant  inflammiition  is  usually  pnjductive  of  profuse  sup|iuration  and  tend- 
ency to  plastic  adhesions.  One  obst^rver  (Fninkel)  asserts  that  the  sjTnptonis  of 
gonorrheal  vaginitis  in  children  may  Ix*  so  slight  as  not  to  be  noticeable,  and 
that  in  this  way  many  unaccountable  atresias  take  place.  This  sc^^ms  reason- 
able when  one  considers  the  extca^ive  occluchng  prt)cesses  which  the  disease 
may  produce  in  other  tissues  with  almost  inappretnable  symptoms. 

It  has  been  shown  that  various  general  infectious  diseases  may  cause  in- 
flammatory and  ulcerative  processes  in  th(^  vagina,  such  ta^  scarlet  fever,  diph- 
theria, typhoid,  and  even  measles,  and  it  is  nol  unlikely  tliat  many  cases  of 
vaginal  atresia  in  childhood  are  referable  to  these  diseases, 

Vt'it  cites  spvpral  intt^rpstinR  ctuscs  t^>  show  Jkuv  re'tulily  the  hyiii«'n  riiMV  lui'tniii-  rlusiil, 
In  oni?  rase  lit  tho  (*ml  tif  f)rfKt^iiti<^y  li  comtilptf  atrpsia  of  thr  liyTiiiii  was  found.  OtlierJ^  of  u 
like  nature  arp  quotefl.  In  annlin'r  caa*',  a  pirl  of  twenty  had  mcnstrualcHl  rcgvilarly  for  several 
yeans  and  then  beeame  mnenorrheic.  It  was  foimd  that  »hv  had  a«[uirwi  an  ufrehia  of  the 
hymen  with  a  hemat^eolpos.  In  adult  life  atresia  of  the  vagina  iiuiy  b«'  the  resiih  of  severe 
kcerationg  and  inflammations  of  the  vagina  following  the  insf rnrruntatiun  of  ehildhirtli. 

After  the  menopause,  senile  va^ittitis  va&y  result  in  atresia  of  the  va^^ina  and 
more  often  atresia  of  the  cervix.  In  this  form  the  occlusion  is  more  apt  to  occur 
at  the  upper  (wrtion  of  the  vagina.  The  prtjcess  of  atropliy  olditerates  the  pos- 
terior vaginal  pouch  and  makes  the  vagina  conicaL  The  plastic  process  of  the 
chronic  inflammation  tends  to  glue  the  walls  to  the  cer\ix  and  narrow  or  close 
the  vaginal  lumen  near  the  external  os. 

Symptoms. — ^Hjnienatresia  of  the  newborn  is  attended  with  a  backing  up  of 
the  secretions  in  the  vagina  and  conse(|uent  protrusion  of  the  obstructing 
membrane.  This  is  due  to  the  fact  that  the  uterus  is  stimulated  at  Itirth  to 
hy|)ersecretion  and  even  bleeding,  proliably  through  the  agency  of  the  placenta. 
After  birth  the  uterus  usually  remains  inactive  until  putxyrty,  so  that  postnatal 
acquired  atresia  does  not  produce  symptoms  until  that  time,  although  a  few 
cases  have  been  reported  where  non-luMnorrhagic  secretions  have  collected  be- 
hind the  closure  and  required  attention  before  the  onset  of  menstruation. 
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Usually  thp  alTection  first  makes  itnelf  evident  when  the  patient  has  bef^un 
to  menstruate.  Each  month  there  occur  the  mohiuina  of  menstruation  at- 
tended with  severe  crami>l!ke  pains  in  the  tower  abdomen  and  [>ack.  Some- 
times there  nre  no  subjective  symptoms  until  so  great  a  ma^  has  collected  as  to 
cause  pressure. 

If  the  atresia  is  at  the  hjmien  or  low  in  the  vagina  the  obstructed  menstrual 
blood  and  uterine  and  cervical  secretions  collect  in  the  vagina,  forming  a  so- 
called  'liematoeolpos."  The  atretic  meinl>ranc  is  ballooned  outward  between  the 
labia,  while  the  mass  in  the  vagina  may  reach  an  enormous  size.  In  time  the 
cervix  becomes  stretched  out,  and  eventually  the  uterus  is  filled  and  distended 
with  blood,  forming  a  hematometra. 


¥ui.  2Wj  — AcQuiHED  Atresia  op  the  VAomA  or  Htmen. 
A  semidiag^rani  showing   the  ca\*itieH  fornitni  in  the  Kcnital  tract  by  the  olistnjrted  mf*i 
bloexl.     Heiimtorolf>os  in  the  vagina,  hematonif  tra  in  the  ^^ody  of  the  uteru&,  and  horLiato:$4fc]piux  in 
the  tubes. 

A  later  and  more  serious  manifestation  is  the  formation  of  a  hematosalpinx 
on  one  or  both  siries.  The  hematosalpinx  is  produced  by  a  closure  of  the  ostium 
and  an  exudation  of  blood  into  the  lumen.  This  blood  comes  partly  from  the 
flow  from  the  uterus  anrl  also,  as  has  been  proved,  from  hemorrhages  from  the 
tubal  umcosii.  How  the  tubal  ostium  l>eeomes  closed  is  a  matter  of  s^ime  doubt. 
Some  believe  that  it  ran  only  he  explained  as  a  part  of  the  original  infiaimna- 
tory  process  which  caused  the  atresia  of  the  vagina.  Others  maintain  that  the 
tubal  end  may  lx*comc  clos(*tl  without  the  agency  of  infectious  micro-organisms 
by  the  clotting  and  organization  of  blood,  as  sometinaes  happens  in  tubal  alx»r- 
tion.      Others  think  that  the  epithelial  lining  of  the  ends  of  the  tubes  desq'ua- 
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mat^s  as  a  result  of  chronic  congestion  and  thus  favors  adhesion,  Thoma  be- 
liever that  the  collection  of  blood  in  the  genital  organs  decreases  the  absorptive 
power  of  the  pelvic  periioneurn,  which  is  kept  in  a  condition  of  chronic  irritation 
by  the  repeated  exudation  on  its  surface  of  menstrual  blood.  Thus,  adhesions 
are  formed  from  chemicotrauinatic  influence.  The  hematosalpinx  may  be- 
come adherent  to  the  intestines  and  !>e  infected.  The  contained  blood  undergoes 
a  characteristic  change.  The  bk>od-<*orpuscle^  shrink  anil  the  blood  itself  be- 
comes thick  and  syrupy,  assuming  a  chocolate  appearance.  If  infection  takes 
place  the  hematosalpinx  is  converted  into  a  pyosalpinx. 

The  long-retained  l>li>od  is  very  toxic,  and  in  some  cases  probably  contains 
pathogenic  micro-organisms,  for  if  rupture  of  the  tube  occurs  the  event  is  apt  to 
be  fatal,  either  from  peritonitis  or  toxic  absorption.  The  rupture  may  be  fol- 
lowed by  shock  ant!  death  like  that  fnim  a  ruptured  tubal  pregnancy. 

The  diagnosis  of  atresia  during  pulx^rty  is  usually  obvious.  Periodic  moli- 
mina  of  menstruation,  witli  pain  and  no  apfjcarance  of  blood,  occlusion  of  the 
vagina,  and  pelvic  mass  felt  by  rectum,  form  a  characteristic  clinical  picture. 
It  is,  however,  not  always  ciisy  to  judgt*  the  extent  of  the  troublCj  especially  as 
regards  the  involvement  of  the  tubes.  The  large  abdominal  mass  is  sometimes 
indefinite  and  the  dist-ended  organs  cannot  readily  l)e  differentiate<l. 

Treatment. — ^Atresia  of  the  hymen  jind  vagina  sliould  altmyfi  \w  treated  by 
a  radical  operation — i.  c,  complete  excision  of  the  occluding  membrane^— 
except  where  there  is  atresia  of  the  entire  canal,  in  which  cavse  such  an  opera- 
tion is,  of  course,  not  feasible.  The  contents  of  the  vagina  and  uterus  should 
then  he  thoroughly  evacuated  untler  the  most  careful  aseptic  precautions.  By 
entirely  excising  the  membrane  free  drainage  is  established  antl  the  patient  is  in 
little  danger  of  sepsis.  Moreover,  there  is  no  danger  of  recurrence  of  the  atresia. 
The  common  praeti(*e  of  of)ening  the  membrane  by  a  crucial  incision  without 
further  operation  is  very  much  to  be  condemned.  This  method  does  not  pro- 
vide free  drainage  and  sepsis  ensues  without  fail  The  sepsis  may  be  fatal  or 
it  may  lead  to  a  long  process  of  chronic  vaginitis,  with  continuous  foul  leukor- 
rhea  from  the  partially  retained  secretions.  Moreover,  the  incised  wound 
ma<le  by  the  scal}x4  through  the  membrane  soon  contracts  to  a  small  opening 
which  further  hinders  free  drainage.  The  proper  method  of  excising  the  mem- 
brane is  showni  on  page  665. 

If  the  surfaces  of  the  vagina  have  grown  completely  together  the  separation 
of  the  tw*o  walls  may  leave  them  with  little  or  no  epithelial  covering.  The  prob- 
lem then  l^ecomes  a  very  difficult  one,  for  it  sometimes  is  impossible  to  keep  the 
lumen  from  clawing  up  without  grafting  a  new  epithelial  covering.  This  may  l>e 
accompliahed  by  turning  in  flaps  from  tlie  hibiii  minora  and  thighs,  as  depicted 
on  page  668.  Even  this  may  not  be  feasible,  and  it  may  become  necessary  to 
perform  a  complete  hysterectomy. 

If  hematosalpinx  is  present  the  condition  is  to  be  regarded  as  very  serious. 
This  requires  an  abdominal  operation  in  addition  to  the  vaginal  operation  for 
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removal  of  the  menibraDe.  The  question  then  arises  as  to  which  operfltion  t<»  dn 
first.  Opinions  differ  in  this  respect.  In  our  own  practiee  we  prefer  to  do  thr 
vaginal  operation  first,  partly  beeaujiM?  one  cannot,  as  a  rule,  be  perfe<4]y  sure  a.^ 
to  whether  or  not  heniatoiaalpinx  is  present,  a  diagnosis  of  which  can  eiaaily  br 
made  after  the  vagina  has  been  opened.  A  seeond  reason  is  that  the  pehic  eon* 
dition  nitiy  require  a  hystereetomy,  which  if  done  first  would  result  in  spilliiig 
the  blood  contained  in  tlie  uterus  and  vapch^a  into  the  peritoneal  ea\ity. 

In  operating  on  young  girls  for  hemato.sjilpinx  it  i^  important  to  be  conserva- 
tive if  possible,  but  the  extent  of  the  operation  must  be  determined  by  the  exi- 
gencies  of  the  case. 

In  trfmting  the  hematosalpinx  it  is  safest  to  regai'd  the  ease  as  one  of  ^pas 
and  to  leave  in  a  precautionary  drain  in  the  lower  end  of  the  abdommal  incisbn. 
Drainage  should  not  be  established  through  the  vagina,  as  in  the  usual  ca^  of 
pelvic  sepsis. 

Atresia  sometime-s  occurs  on  one  side  of  double  uterus  and  vafdna.  The 
closure  may  be  the  result  of  congenital  union  or  it  may,  like  atresia  of  the  mnpk 
vagina f  be  acquired,  and  in  the  same  way.  In  thi*s  ty(>e  of  iitreHia  the  hemalo 
metra  and  hematosalpinx  are  one-sided,  with  consequent  unilateral  sjinptocis* 
The  diagnosis  may  be  quite  obscure,  as  the  other  uterus  may  menstruate  nor- 
mally without  obstruction,  j 

Thv  treatment  ia  removal  of  the  offending  organ  by  a  laparotomy,  " 

The  treatment  of  .stenosis  is  toexciBe  the  scar-tia^ue  as  completely  a^^  possible. 
It  is  important  to  sew  up  the  wounds  in  the  vaginal  wall  in  .^uch  a  way  us  to  a%'oii< 
causing  a  new  constriction.  This  requires  ingenuity  and  knowledgie  of  plastic 
surgerj'  on  the  part  of  the  operat-or.  It  most  cases  it  is  possible  to  restore  the 
vagina  to  its  normal  calliper  and  eonsistoncy,  but  the  scars  may  be  so  deep  as  to 
make  the  operation  dangerous  and  the  results?  unsatisfactorj\ 

The  treatment  of  congenital  abiscnce  of  vagina  is  indicated  w^heo  it  is  desir- 
able to  creat>e  an  artificial  vagina  for  the  purposes  of  cohabitation.  Many 
women  with  absent  vagina  and  rudimentary  internal  genitals  are  perfectly 
developed  as  regards  their  secondary  sexual  characteristics,  and  are  endowed 
with  normal  sexual  inclinations  and  sensibility.  Such  patients  are  often  ready 
to  take  any  risk  in  order  to  become  marriageable.  The  various  operations  for 
establishing  an  artificial  vagina  are  described  in  Part  III. 

GENITAL  ATROPHY 

The  clinical  importance  of  the  pathologic  changes  that  may  result  from 
atrophy  of  the  female  genitals  is  not  sufficiently  recognized,  and  for  that  reason, 
in  order  to  direct  attention  to  it,  a  special  section  is  devoted  to  the  subject. 

Under  normal  physiologic  conditions  senile  involution  of  the  internal  and 
(wternal  genital  organs  begins  at  the  time  of  the  climacteric,  and  proceeds 
gradually  to  degrees  varying  in  different  individuals. 
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In  the  uterus  the  muscle  elements  of  the  wall  diminish  and  become  pro- 
portionately lens  than  the  conneetive  ti.<,suo-  The  rntire  organ  heroines  shorter, 
thinner,  and  Diure  tlareitl,  finally  shrinking  to  a  mere  sac,  while  the  surface 
assumes  a  pale  and  anemic  appearance. 

The  position  of  the  atrophied  uterus  is  always  that  of  the  second  degree  of 
retroven^ion — ?.  f..  pointing  in  the  direi-tion  of  the  axis  of  the  vagina,  and  the 
axis  of  the  uterus  is  practically  straight. 
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Fio.  210. — ArnoriiY  of  the  Tihe. 
Low  power  near  junction  of  middl*^  and  isthmir  i>ortit>ns  of  the  tuJj<\   Th*^  villi  have  disappearpd, 
l^a\'ilig  »  nearly  round  lumen  which  is  litn^d  by  u  laytr  of  low  epithelial  cells  wbieh  are  iimetiH  e.     There 
is  a  distinct  layer  of  f-oiiticctiivi'  tir<!siif'  tuking  the  place  of  thestroum  of  the  \'illi  ImM  ween  tliis  epitbi'liid 
Imyer  aud  the  muscular  wall  of  the  tube. 


The  mucous  membrane  shares  in  the  general  involution  and  becomes  thin 
and  smooth.  The  glandular  elements  diminish  in  size  and  number  and  finally 
fiisapi>ear  altogether,  while  the  ciliated  surface  epithelium  is  transformed  to  a 
low  eulxjidal  type  without  cilia.  The  stroma  of  the  endometrium  shrinks  and 
takes  on  tlie  spindh^forni  tyt>e  of  connective  tissue.  Tht*  t-ervix  becomes  smaller 
and  less  promment,  and  in  time  may  appear  only  as  a  dimple  in  the  vault  of  the 
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va^na.  The  uterine  canal  also  diminishes  in  caliber,  and  may  become  partmlly 
or  completely  obstructed.  The  tubes  are  shoiler  and  straighter,  wMk  lb 
ovaries  shrivel  up  into  insignificant  bundles  of  connective  tissue,  with  iu>i3iple!i! 
di^ppcamQce  of  the  follicles. 

The  folds  and  rugse  of  the  vagina  flatten  out,  and  the  vault  of  tbe  vagiii&t 
fomierly  broad  and  pouch-like,  becomes  narrow  and  pointed,  with  gradual  oi^ 
literation  of  the  receptaculum.  The  vaginal  secretion  after  the  senile  QhMi%v 
becomes  alkaline  instead  of  acid,  and,  therefore,  less  hostile  to  pathogenic  bat- 
teria.  The  introitus  shrinks  to  a  smaller  caliber,  and  if  there  are  scars  from  old 
operations  they  contract  into  cord-like  bands. 


Fig.  211.— Atrophy  op  the  Ovary. 
Very  low  power.     Section  of  the  whole  ovary,  showing  at  the  bottom  the  hilus,  which  oontains 
many  blood-vessels  having  thick  wails  and  undergoing  obUteration.     At  the  top  are  many  corpora 
albicantia.     The  cortex  is  thin  and  poorly  defined. 


The  external  genitals  show  a  marked  change.  The  labia  majora  lose  their 
rotund  contour  and  become  flat  and  wrinkled.  The  labia  minora  become  thin 
and  flat  and  gradually  diminish  in  size  until  they  disappear.  The  ejudermis  of 
the  vestibule  and  labia  minora  assumes  a  pale  anemic  appearance  and  becomes 
dry  and  inelastic. 

Senile  involution  of  the  genitals  usually  does  not  make  its  appearanoe  until 
after  the  age  of  forty,  but  moderate  grades  of  it  are  sometimes  seen  even  at  the 
age  of  thirty  in  women  who  show  no  other  abnormality. 
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Another  form  of  physiologic  atrophy  is  that  which  to  a  greater  or  less  degree 
is  always  associated  with  bictation  anrl  is  most  noticeable  in  the  uterine  wall 
This  is  praetically  a  hyix^rinvolutioiij  for  it  has  \)ein\  yhown  (Saenger)  tliat  the 
smaller  size  of  the  uterus  is  due  not  to  a  destruction  of  the  musculature,  as  in 
senile  atrophy,  but  to  a  diminution  in  size  of  the  separate  muscle-fibers.  When 
lactation  cea.ses,  therefon»,  the  uterus  noruially  regains  its  former  volume. 
During  lactation  the  uterus  is  soft  and  flaccid  and  easily  punctured  or  lacerated, 
a  point  to  be  remembered  if  surgical  instrumentation  is  required  during  that 
periotl. 

Lactation  atrophy  probably  always  includes  to  some  extent  all  of  the  genital 
tract,  but  it  may  be  so  slight  as  not  to  be  partieuhirly  noticeable.  If,  however, 
a  plastic  operation  is  pc^rfonned  on  the  external  genitals  at  that  time  the  lack  of 
ela^sticity  of  the  tissues  is  usually  quite  evident,  and  may  interfere  somewhat 
with  s*M^uring  the  best  results.  This  is  a  practical  ix>int  to  rememl>er,  esfK^cially 
in  the  repair  of  complete  lacerations,  where  the  ineksticity  of  the  atrophied 
tissues  may  prevent  exact  appn)ximati<ni  and  good  union. 

If  lactation  Is  greatly  prolonged  or  frequently  repeated  l\y  rapid  childbear- 
ing,  the  atrophy  may  ixicome  permanent  and  even  result  in  amenorrhea  and 
sterility.  Premature  genital  atrophy  is  usually  due  to  this  cause.  Lactatiug 
women  with  tu^>erculosis  are  especially  prone  to  permanent  atrophy  (Kiistner). 

A  third  form  of  atropliy  is  that  due  to  ca^stration.  This  form  is  identical 
in  its  physiologic  proces-ses  with  the  senile  type.  It  is  more  marked  in  women 
approaching  the  natural  iBenopause  than  in  younger  women.  It  often  takes 
place  very  rapidly  after  the  ofx*ration  of  castration,  anen)ia  and  drying  of  the 
ext-ernal  genitals  sometimes  l>eing  noticed  within  two  weeks  after  the  operation. 

Pathologic  genital  atrophy  may  be  the  result  of  constitutional  diseases,  the 
mosi,  important  of  which  is  pulmonary'  tuberculosis.  Other  diseases  which  are 
said  to  act  in  the  same  way  are  chronic  nephritis,  dialx^es,  morphinism,  articular 
rheumatism,  diseases  of  the  spinal  cord,  cachexia  strumapriva,  and  severe 
psychic  disturl>an(*es. 

Severe  puerperal  sepsis  of  the  uterus  may  cause*  a  loss  of  uterine  wall  tissue 
by  necrosis,  and  thus  produce  a  mechanical  form  of  atrophy  (Kustner). 

The  etiology  of  genital  atrophy  is  referred  to  suppression  of  the  int<*rnal 
secrt4ion  of  the  ovaries,  one  of  the  chief  functions  of  which  is  to  preside  over  the 
integrity  of  the  otJier  genital  organs.  It  seems  probable  that  the  atrophy  is 
caused  by  a  local  anemia  of  the  parts  which  inevitably  ensues  as  a  result  of  hy- 
pof unction  of  the  ovaries. 

Genital  atrophy,  being  for  the  most  part  a  physiologic  process,  as  a  rule 
gives  no  trouble,  but  it  may  under  certain  conditions  produce  compMcations  that 
are  of  serious  chnical  significance. 

One  of  the  most  important  of  these  is  the  shrinkage  of  the  cervical  canal, 
which  may  result  in  a  partial  or  complete  atresia*  Closure  of  the  canal  is  espec- 
ially apt  to  occur  in  cer\accs  that  long  lK?fore  have  been  repaired  for  lacerations. 


544  GYNECOLOGY 

Complete  closure  causes  sometimes,  though  not  alwajrs,  a  backiiig  up  in  the 
uterine  canal  of  the  serous  secretion  of  the  endometrium  and  produces  a  80- 
called  hydrometra.  If  before  complete  closure  an  ascending  infection  takes 
place,  the  contents  of  the  canal  become  purulent  and  the  condition  is  then  one 
of  pyometra.  Usually  the  atresia  of  the  canal  is  incomplete,  so  that  the  con- 
tents are  retained  only  temporarily  and  are  then  discharged  more  or  less  period- 
ically. This  interruption  of  free  drainage  from  the  uterus  favors  infection  and 
chemical  change  in  the  secretions,  so  that  they  become  very  irritating.  The 
periodic  discharge  from  a  pyometra  may  be  extremely  fetid  and  sinoiulate  the 
characteristic  odor  of  mahgnant  disease  of  the  cervix.  For  this  reason  these 
cases  are  very  frequently  diagnosed  as  cancer. 

The  irritating  uterine  discharge  is  instrumental  in  macerating  the  vaginal 
epithelium,  which  is  thin  and  desquamates  easily,  thus  producing  a  senile 
vaginitis.  The  chemical  effect  of  the  discharge  on  the  vulva  is  productive  of 
pruritus,  and  if  sufficiently  prolonged  may  cause  permanent  changes  in  the 
cuticle  such  as  have  been  described  under  Kraurosis  {q.  v,). 

Senile  vaginitis  may  result  from  the  irritation  of  retained  secretions  from  the 
uterus,  or  it  may  develop  independently  as  a  sequel  of  senile  atrophy.  The 
thin,  easily  desquamating  epithelium  is  readily  macerated  by  friction  and  m- 
fected  by  the  bacteria  that  have  their  habitat  in  the  vagina.  A  thick,  white 
discharge  is  produced,  usually  of  a  foul  odor,  the  consistency  and  color  of  the 
discharge  being  due  to  a  great  amount  of  desquamated  vaginal  epithelium.  The 
destruction  of  the  epidermis  is  localized  in  various  areas  of  the  vagina,  which 
may  appear  either  as  mottled  red  spots  or  may  sometimes  present  fissures  or 
ulcers.  If  the  destruction  of  the  epidermis  is  sufficiently  deep,  mild  hemor- 
rhages are  produced,  so  that  the  discharge  becomes  tinged  with  blood,  an  appear- 
ance that  is  still  further  suggestive  of  cancer. 

Senile  vaginitis,  like  that  seen  in  children,  has  a  marteed  tendency  to  form 
plastic  adhesions  in  the  vagina.  In  senile  vaginitis,  however,  the  adhesions 
usually  form  in  the  upper  part  of  the  vagina,  in  contrast  to  those  of  the  infantile 
type,  which  form  at  or  below  the  lower  third  of  the  canal. 

The  vault  of  the  vagina  may  become  intimately  attached  to  the  cervix  so  as 
to  bury  it  almost  completely,  or  the  walls  may  adhere  in  such  a  way  as  to  form  a 
partial  or  complete  atresia  of  the  canal.  The  process  may  extend  to  the  vaginal 
portion  of  the  cervix  and  seal  over  the  external  os,  causing  conditions  similar 
to  those  described  under  constriction  and  atresia  of  the  cervical  canal,  namely, 
hydro-  or  pyometra. 

Cienital  atrophy  causes  a  shrinking  and  narrowing  of  the  vaginal  introitus, 
and  if  there  happen  to  be  strands  of  scar-tissue  in  the  perineum,  such  as  may  have 
resulted  from  earlier  operations,  they  tend  to  contract  into  dense  unyielding 
cords  that  may  be  a  source  of  great  discomfort  in  various  ways.  The  patient 
may  be  conscious  of  a  tight  drawing  sensation,  which,  by  incessantly  holding 
her  attention,  may  produce  a  severe  form  of  genital  neurosis. 
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The  tiRht  eord-Iike  obstruction  to  the  va^nal  introitus  makes  coitus  painful 
or  impossible,  and  <*aiises  marital  uiihappiiiess  ainl  sexual  neuroses. 

The  cicatricial  (KTineum  may  act  jis  a  clam  to  interfere  with  the  free  drainage 
of  the  vaginal  and  uterine  secretions,  with  resulting  vaginitis  and  external 
irritation.  The  cicatricial  ixrineum  is  nearly  always  the  later  result  of  an 
overzealous  perineoplasty  which  liius  drawn  the  ixfrineum  too  tightly  at  one 
or  more  points,  so  as  to  create  a  sharp  ridge.  Such  a  perineum  may  not  give 
much  trouble  until  the  natural  menopause  or  until  the  patient  undergoes  a 
pelvic  operation  involving  the  removal  of  the  ovaries. 

When  a  perineoplasty  is  done  at  the  same  time  as  a  hysterectomy  the  peri- 
neum, if  closed  too  tightly,  may  shrinlt  and  give  trouble  soon  after  the  operation. 

The  practical  lesson  from  these  cases  impresses  the  ini(xjrtance  of  a  proper 
technic  in  peri  neoplastic  operations.  The  sharp,  eord-hke  sear  formation  may 
result  from  sepsis  and  heahng  by  granulation^  or  it  may  hQ  due  to  drawling  the 
wound  edges  too  tightly  in  consequence  of  an  injudicious  denudation.  It  is  to 
be  remembered  that  the  scarring  is  subcutaneous,  antl  does  not  reach  into  the 
muscular  elements,  which  eannot  be  approximatetl  too  closely,  A  repaired 
perineum  which  presents  a  smooth  funnel-shaped  introitus  is  not  likely  to  give 
trouble  from  atrophy.  This  result  can  be  attained  in  a  perineoplasty,  if  it  be 
rememlx^red  that  the  real  support  of  the  perineum  must  bc^  sought  for  in  the 
union  of  the  levator  ani  muscles  and  not  in  the  tense  approximation  of  super- 
ficial tissues. 

Senile  atrophy  may  cause  trouble  in  the  vestiljule  of  the  vulva.  This  is 
shown  especially  in  the  effect  which  the  shrinking  of  the  tissues  has  on  the 
urethra.  The  urethral  mucous  membrane  may  be  literally  dragged  outward  by 
the  contraction  of  the  epidermis  of  the  vestibule,  forming  an  eversion  or  ec- 
tropion, a  condition  that  has  somew^hat  the  api>earanee  of  a  uretiirul  caruncle. 
It  usuall3'  gives  little  trouble,  but  the  pouting  metnljrane  may  liecome  irritated 
and  cause  great  annoyance.  In  extreme  cases  thrombosis  and  gangrene  of  the 
prolapsed  mucous  membrane  may  occur,  requiring  surgical  interference. 

True  caruncles  are  especially  apt  to  form  in  wouK^n  who  have  genital  atrophy. 

The  general  process  of  atrophy  involves  also  the  urethra  and  bladder.  In 
the  urethra  a  stricture  may  result,  while  in  the  bladtier  the  wall^  losing  its  elas- 
ticity, shrinks  and  causes  a  diminution  in  the  capacity  with  consequent  fre- 
quency and  discomfort  of  micturition. 

The  most  distres.sing  s>anptoni  of  s<mile  atrophy  is  that  which  comes  from 

the  vulval  epidermis,  esiMH'ially  that  portion  inmiediately  around  or  just  at  the 

introitus.    The  sensation  is  one  of  heat  and  dryness  in  some,  and  in  others  an 

intense  itching  or  pruritus.    As  stated  alx)ve,  it  is  probably  due  to  the  chemical 

effect  of  the  retarded  secretions,  though  it  is  sometimes  seen  where  there  is  no 

appreciable  vaginal  discharge.     The  result  is  a  form  of  vaginismus  that  may 

}}G  a  source  of  great  nervous  irritation.     The  constant  •occupation  of  the  patient^s 

attention  on  the  perineal  discomfort  with  no  apparent  lesion  sometimes  leads  to 
a5 
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the  diagnosis  of  a  pure  neurosis.  The  patients  no  doubt  acquire  neurotic  hal 
and  overvalue  their  uneomfortable  sensations^  but,  like  other  genital  neuroses, 
the  nem^oua  irritability  has  a  definite  physical  basis  in  continual  nagging  dis* 
comfort.  I 

The  diagnosis  of  ehangea  due  to  senile  atrophy  is  usually  simple,  the  numer-"" 
ous  mistakes  that  arc  made  by  practitioners  lieing  due  to  the  fact  that  the  dia-^ 
ease  has  not  been  sufficiently  brought  to  their  attention.  I 

Tlie  disease  for  which  genital  atrophy  Is  most  conmionly  mistaken  is  eancer. 
The  appearance  of  a  foul,  bloody  discharge  after  the  menopause  is,  of  coursej 
most  suggestive  of  niahgnancy.  Usually  a  bimanual  examination  settles  the 
mattar  definitely  by  revealing  the  smooth  vagina,  the  atrophied  cervix,  and  tte 
small  flexible  uterus.  One  should  always  be  on  guard,  however,  not  to  niiiv* 
the  inverting  fonii  of  cancer  of  the  endocer\xx,  which  in  the  early  stages  nmy  not 
be  apparent  to  touch  or  sight.  In  the  same  way  adenocarcinoma  of  the  body 
may,  and  often  doe^s,  originate  in  an  atrophied  uterus.  In  all  case^,  thert*fore^ 
where  there  is  a  suspicion  of  cancer  an  intra-uteiine  examination  should  be 
made  with  the  curet  under  an  anesthetic.  Such  an  examination  is  iiiipf>rtant 
also  in  determining  and  treating,  if  present,  atresia  of  the  cervical  canal. 

In  detennining  the  underlying  cause  of  pruritus  and  kraurosis  it  is  all 
important  to  search  for  possible  obstructions  of  the  secretions  in  the  vagina 
and  cervix. 

Ulcers  and  fissures  of  the  atrophied  vaginal  membrane  may  resemble  malig- 
nant disease*  The  diagnosis,  on  the  least  suspicion,  shoiild  be  made  by  micro* 
scopic  examination  of  an  excised  specimen  of  tissue. 

Treatment— In  treating  the  complications  due  to  genital  atrophy  it  should 
be  a  routine  measure  to  anesthetize  the  patient  and  explore  the  uterine  cajial, 
partly  with  the  purpose  of  ruling  out  cancer  and  partly  with  the  purpose  of 
finding  and  dilating  possible  strictures  of  the  canal.  These  strictures  occur 
much  more  conrnionly  than  is  supposed.  Though  they  may  not  constitute  a 
complete  atresia,  yet  they  may  interfere  with  good  drainage.  If  an  unsuspected 
cervical  stricture  does  exist,  treatment  of  the  vagina  and  vulva  may  go  on  in- 
definitely without  doing  the  least  good. 

As  a  rule,  dilatation  of  the  cervical  canal  is  enough.  If  the  stricture  or 
atresia  is  near  or  at  the  external  os  an  artificial  bilateral  laceration  may  be  made 
in  the  cervix,  so  as  to  give  the  canal  a  tube-shaped  outlet. 

If  pyometra  is  present  the  dilatation  may  be  followed  by  a  recurrence  of  the 
old  process.     If  this  happens  a  hysterectomy  is  indicated. 

If  there  is  a  vaginitis  it  is  necessary  first  to  determine  whether  the  inflam- 
mation is  caused  by  retarded  secretions,  and,  if  this  is  so,  to  perform  such  an 
operation  as  may  secure  good  drainage.  The  local  treatment  of  the  vaginitis 
itself  is  best  carried  out  by  the  appUcation  of  iodin,  to  which  the  condition  readily 
yields. 

The  cicatricial  perineum  must  be  treated  by  a  plastic  operation,- in  which 
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the  sear-tissue  is  carefully  dissected  out.  It  is  best  to  make  a  transverse  incision 
at  the  middle  line,  and  to  earry  out  the  dLsistH'tion  with  Hciss<irs  suhcuianefmsly 
on  eaeh  sitJc.  This  avoids  the  reiuovai  of  any  t^pltheJiai  tissue.  The  wound  is 
sewed  up  in  the  opposite  dirtn^tion  *)f  the  incision.  In  this  way  a  funnel-shaped 
Oldening  h  g\ven  to  the  lutroitus,  through  whieh  the  %'aginal  secretions  nan 
now  easily  drain  (see  pa^e  646). 

Tlie  wouiitl  from  this  opcTation  must  be  sewed  up  with  great  care  m  to  ap- 
proximation^ otherwise  there  is  more  than  ordinary  danger  of  sepsis  and  healing 
by  griiuulation,  whieh  may  result  in  a  new  sear  smiilar  to  that  which  was  dis- 
seeted  out. 

Treatment  of  the  vulva  depends  chiefly  on  securing  proper  vaginal  drainage. 
If  permanent  changers  have  taken  place  in  the  cutis,  ovarian  extract  is  indicated, 
and  is  sometimes  followed  by  very  satisfactory  results. 

Ectropion  of  the  urethral  mucous  membrane  is  l^est  treated  by  plastic  exci- 
sion, while  caruncles  may  be  removed  either  by  operation  or  by  the  use  of  the 
high-fre([ueucy  current.  This  last  method  of  treatment  is  e.specially  valuable  in 
the  recurrent  ty|x^  of  caruncle  (g.  v.). 

Irritability  of  the  urethra  due  to  stricture  yields  readily  to  dilatation.  Irri- 
tability due  to  local  inflammation  of  the  urethral  or  vesical  mucous  membrane 
is  exctx-tiuigly  pertinacious  and  difficult  to  cui'e.  It  is  referred  to  in  greater  detail 
on  page  270. 

UTERINE  mSUFFICIENCY 

This  Is  a  somewhat  vague  term,  used  to  designate  a  uterine  condition  in 
which  there  is  severe  menorrhagia  without  any  apparent  well-defined  anatomic 
cause  for  the  abnormal  bWding.  Various  names  have.l>eeu  applied  to  this 
condition^  but  'Hiterine  insufficiency''  describes  it  best,  in  that  it  implies  an  imi- 
abihty  of  the  uterine  musculature  to  terminate  properly  the  menstrual  flow  of 
blood.  We  meet  with  uterine  insufficiency  most  conmionly  in  women  approach- 
ing the  menopause,  thongh  it  sometimes  occurs  in  comparatively  y^iung  women. 
It  may  tie  so  sciven^  tmd  i^ersistent  a,s  to  be  regtirded  as  a  ilefinite  tlisi^ise,  or  it 
may  occur  a^  a  temporary  condition,  as  sometimes  happens,  for  example,  durmg 
the  t^tablishment  of  the  menopause. 

With  regard  to  the  etiology  and  pathology  of  uterine  insufficiency  we  are 
very  much  in  the  dark.  It  was  formerly  quite  generally  supposed  to  he  the 
result  of  a  premature  arteriosclerosis  of  the  uterine  blood-vessels,  but  this  view 
has  little  acceptance  at  the  prestmt  time.  One  investigator  (ThfMl1ial>er)  has 
advanced  the  interesting  theory  that  the  inability  of  the  uterine  musculature 
to  functionate  properly  is  due  to  a  disproptirtion  of  connective  tissue  over  mus- 
cular tissue  in  the  myometrium.  He  showed  that  as  the  menopause  is  ap- 
proached there  is  a  progressive  diminution  of  the  muscular  fil>ers  of  the  niyo- 
nietrium,  with  a  corresponding  increase  of  connective  tissue.  This  change  may 
be  increased  by  successive  pregnancies.    If  the  increase  of  muscle  over  coimective 
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tissue  is  abnormal  the  uterine  wall  may  lose  its  contractile  power  to  such  an  ex- 
tent that  it  becomes  insufficient  to  control  the  menstrual  flux.  The  theory  is 
logical,  and  probably  explains  to  some  extent  the  menorrhagias  seen  near  the 
menopause.  It  is,  however,  not  entirely  borne  out  by  experimental  evidence 
(Schickele). 

More  recent  theories  explain  uterine  insufficiency  on  the  groimd  of  some 
aberration  of  the  ovarian  secretions.  A  discussion  of  this  subject  is  found  on 
page  45. 

Symptoms. — The  chief  symptom  of  uterine  insufficiency  is  excessive  or 
prolonged  menstruation,  usually  with  a  shortened  intermenstrual  period.  The 
blood  is  often  clotted.  Secondary  symptoms  resulting  from  anemia  and  exhaus- 
tion may  be  varied  and  numerous.  Prominent  among  these  are  nervous  dis- 
turbances, which  are  due  partly  to  the  constitutional  drain  from  loss  of  blood 
and  partly  to  mental  apprehension. 

Diagnosis. — In  order  to  make  a  diagnosis  of  uterine  insufficiency  it  is  neces- 
sary to  rule  out  absolutely  all  other  conditions  which  simulate  it.  These  are 
most  commonly  abnormal  gland  hypertrophy  of  the  endometrium,  cervical 
or  endometrial  polyps,  uterine  myomata,  and  cancer  either  of  the  body  or 
cervix.  Such  a  diagnosis,  as  a  rule,  should  be  made  under  an  anesthetic,  so 
that  a  careful  intra-uterine  examination  with  the  curet  and  placenta  forceps 
may  be  carried  out.  If  the  cervix  is  at  all  doubtful,  a  piece  is  removed.  The 
specimens  of  endometrial  and  cervical  tissues  are  placed  at  once  in  formalin  or 
alcohol  and  examined  by  a  competent  pathologist.  By  the  examination  under 
an  anesthetic  small  fibroids  may  be  more  easily  detected ;  if  the  condition  is  due 
to  a  gland  hypertrophy  or  an  endometrial  polyp,  the  removal  of  tissue  may 
serve  as  a  curative  measure;  while  if  cancer  is  present  the  patient's  life  may  be 
saved  by  a  timely  radical  operation. 

If  the  above-mentioned  conditions  can  be  ruled  out,  we  are  then  justified  in 
making  a  diagnosis  of  uterine  insufficiency.  The  uterus  may  be  misplaced, 
and  it  may  he  larger  and  softer  than  normal.  On  the  other  hand,  it  is  some- 
times perfectly  normal  in  size  and  consistency. 

The  treatment  of  these  cases  is  either  palliative  or  radical.  Palliative 
measures  are  usually  to  be  tried  first  if  there  is  no  doubt  about  the  diagnosis, 
as  uterine  insufficiency  is  not  a  fatal  disease  and  time  may  be  taken  in  its  treat- 
ment. 

Cureting,  as  a  rule,  does  little  more  than  temporary  good,  if  it  does  that. 
The  usual  drugs,  such  as  ergot,  hydrastis,  hamamelis,  etc.,  are  practically  useless. 
Pituitrin  is  reported  to  be  of  some  value,  but  seems  to  be  less  efficacious  than  in 
the  functional  menorrhagias  of  youth. 

Vaporization  is  sometimes  used  in  the  treatment  of  the  so-called  hemorrhagic  metropathies« 
of  which  uterine  in.suffioiency  is  the  most  conspicuous  example.  The  method  employed  by 
Fuchs  is  ini  follows:  The  uterine  cavity  is  first  thoroughly  cureted.  An  insulating  tube  is  then 
introduced  to  protect  the  isthmus.    Steam  is  applied  to  the  cavity  of  the  uterus  at  a  tempera- 
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tiire  of  115**  to  120°  F.  for  from  thirty  to  sixty  seconds.  This  method  is  especially  applicable 
to  uterine  insufficiency  of  the  preclimacterium,  but  is  contra-indicated  in  all  inflammatory 
conditions  either  of  the  uterus  or  of  the  myometrium.  Fuchs  claims  a  cure  of  92  per  cent,  in 
the  treatment  of  71  cases. 

We  have  had  no  experience  with  this  method. 

The  most  efficacious  treatment  for  uterine  insufficiency  is  by  the  use  of 
radium.  A  full  discussion  of  the  treatment  is  given  in  the  section  on  Radium 
Therapy  in  Non-malignant  Conditions  (q,  v,). 

Many  times  it  is  necessary  to  resort  to  operative  measures.  If  the  uterus  is 
retroflexed  and  congested  an  operation  for  replacing  it  may  relieve  or  cure  the 
8>Tnptoms,  but  this  result  is  by  no  means  to  be  guaranteed,  and  the  patient 
should  understand  this  before  the  operation  is  performed.  If  palhative  measures 
fail,  and  the  patient  is  near  the  menopause,  supravaginal  hysterectomy  may  be 
resorted  to  with  a  practically  sure  prospect  for  cure.  The  results  of  the  opera- 
tion are  especially  good  in  restoring  the  patient  to  a  normal  equilibrium  when 
there  has  been  a  nervous  element  in  the  sjnnptomatology.  A  decision  for  the 
operation  of  hysterectomy  in  uterine  insufficiency  is  governed  by  much  the  same 
factors  as  those  considered  in  the  Treatment  of  Chronic  Pelvic  Inflammation 
(see  page  212). 

Dr.  Howard  A.  Kelly  has  recommended  an  operation  which  he  calls  "hys- 
terotomy." This  consists  in  removing  the  endometrium  by  taking  out  a  wedge 
from  the  center  of  the  uterine  body.  It  is  doubtful  if  the  results  of  this  operation 
make  it  preferable  to  hysterectomy,  except  in  special  cases  based  on  senti- 
mental considerations. 

INFANTILISM  AND  STERILITY* 

The  term  "sterihty"  is  somewhat  difficult  of  precise  scientific  definition.  It 
is  not  enough  to  say  that  sterility  implies  an  inability  to  conceive,  for  it  may 
be  that  by  the  removal  of  certain  obstacles  the  individual  may  become  per- 
fectly capable  of  impregnation.  It  is  necessary  to  understand,  therefore,  that 
the  word  sterility  may  be  used  in  a  variety  of  senses,  for  which  a  number  of 
modifying  terms  have  been  suggested.  Absolute  sterility  is  a  condition  where 
impregnation  is  obviously  impossible,  as  in  certain  cases  of  defective  uterus  or 
ovaries,  or  in  congenital  absence  of  vagina.  The  expressions  *' primary"  and 
"secondary  sterility"  are  frequently  used.  Primary  steriUty  denotes  that  the 
individual  does  not  conceive  under  normal  conditions  during  the  first  few  years 
of  married  life,  arbitrary  times  being  set  by  different  observers,  as  three  years 
(Kisch)  and  five  years  (Torkel  and  E.  Frankel).  Secondary  or  acquired  sterility 
is  used  to  describe  the  individual  who  though  at  first  fruitful  or  capable  of 
child-bearing,  later  becomes  incapable  of  fertihzation. 

*  The  material  in  this  section  is  taken  from  an  article  by  the  author  published  in  the  Transactions 
of  the  American  Gynecological  Society  of  1913. 
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Eticii  The  causes  of  sterility  may  be  divided  broadly  into  those  that  ape 

idiopathit  those  that  are  acquired.    The  chief  idiopathie  cause.*?i  of  sterility 

are  fetaUsni  i  infantiMum  of  the  genital  organs.  Fetali^m,  a  term  introdueed 
by  Alftrd  g  u",  relates  to  a  faulty  or  arrested  developiiient  that  take^  place 
in  intra-uterijie  life,  and  is  iiepres^nted  by  the  various  forms  of  uterus  didelphys 
or  the  failure  of  the  union  of  the  Mdllerian  ducte^  and  by  conditions  of  aplasia, 
such  aj?  ab^nce  of  the  viigiua,  uterus,  ovaries,  or  tubes.  In  most  cases  of 
fetalism  inipregnation  is  obviously  inipojisible,  and  therapeutic  or  surjH:if*al 
measures  for  producing  fertility  are  entirely  out  of  the  question,  InfantiUmij 
on  the  other  band^  as  the  temi  will  be  used,  presupposes  that  the  individual  has 
been  bom  with  a  full  equipment  of  genital  organs,  wthout  meehanical  obstruct 
tion  to  fetation,  but  that  during  ehii  i  an  arrest  in  development  takes 
place,  so  that  in  the  child-bearing  a^  organs  retain  certain  characterigties 
of  the  prepubescent  period.  Infantilism  of  the  genitab  may  occur  as  the  only 
Btigma  of  defective  development,  and  the  individual  may  be  otherwise  perfectly 
and  even  exceptionally'  developed;  or  the  genital  infantilisni  may  constitute 
only  an  incident  in  a  general  hypopla^^ia  manifested  in  other  parts  of  the  body. 
We  set^  therefore,  two  characteristic  types  of  sterile  women — one  the  large, 
full-blooded,  often  powerful-looking  individual^  with  tendency  to  fat  accumula- 
tion, and  the  other  the  merger,  unripe  old-maid  type.  In  the  woman  of  the 
first  v\m»  there  is  usually  nothing  in  the  external  appc^araneei*  to  suggest  a  genital 
hypophi^ia,  while  the  individual  of  the  latter  class  exhibits?  numerous  easily 
recognizable  characteristics.  Among  the  familiar  marks  of  the  old-maid  type 
of  woman  are  the  long,  thin,  unbeautiful  neck;  the  long,  small  thorax;  the  weak 
flat  ba<*k,  with  its  spinal  curvatun\  winged  scapukr,  and  lack  of  muscular  de- 
velopment;  the  flat  pelvis,  the  poor  development  of  the  glutei  muscles;  the  narrow 
hips  and  slender  thighs,  and  the  underdeveloped  or  thin  pendulous  breasts.  In 
both  these  classes  of  women  the  nervous  system  is  extremely  sensitive  and  the 
nervous  equilibrium  unstable.  In  both  there  is  usually  some  menstrual  dis- 
turbances, most  commonly  in  the  form  of  severe  dysmenorrhea,  which  is  an 
i!n|K)rtant  factor  in  the  nervous  symptomatology. 

The  external  genitals  may  or  may  not  be  fully  developed,  but  in  the  old- 
maid  type  of  woman  they  are  often  meager,  the  labia  minora  being  pale  and  thin, 
and  the  labia  majora  flat  and  ill  formed.  In  such  cases  the  musculature  of  the 
IM'riiKnnn  is  often  defective,  and  occasionally  vagmal  prolapse  or  procidentia  of 
the  uterus  occurs. 

Causes  of  Infantilism. — The  causes  of  infantilism  are  somewhat  problematic. 
It  would  swni  as  if  hereditary  and  early  environmental  influences  might  be 
important  factors.  There  is  no  doubt  that  syphilis,  alcoholism,  epilepsy,  and 
insanity  of  ancestors,  as  well  as  race  degeneration  from  incest  or  consanguinity, 
arc  rrs|H)nsible  for  a  certain  amount  of  infantilism  in  the  offspring.  Premature 
birth,  ix)i)r  nourishment  during  infancy,  early  diseases,  such  as  rickets,  tuber- 
culosis, chloi-osis,  etc.,  are  often  found  in  the  histories  of  h3rpoplastic  individuals. 
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Many  cases  show  congenital  defect-s  in  the  circulatory  and  respiratory  organs, 
such  as  small  hearts,  narrow  and  thin-wulled  vessels,  and  long,  naiTow  chest 
watts,  with  insufficient  lung  capacity,  thouj^h  those  defects  are  often  regarded 
not  so  much  a  cause  of  the  genital  infantilism  as  a  manifestation  of  ii 
general  constitutional  hypoplasia,  in  which  the  genital  defects  incidentall3' 
take  part. 

It  is  necessarj"  to  take  into  consideration  the  possible  relationship  of  the  other 
glands  of  internal  secretion,  such  as  the  adrenals,  the  thyroid,  the  hypophysis, 
and  the  thymus.  It  is  well  known  that  these  organs  all  have  an  intimate  relatif>n- 
ship  with  the  organs  of  generation,  and  that  mild  tlisturbances  of  the  harmony 
between  these  related  organs  of  internal  secretion  may  interfere  with  the  most 
imiK)rtant  function  of  the  ovary  and  its  germ-<*ells.  Diseases  of  the  various 
organs  of  internal  secretion  are  usually  attended  mth  genital  atrophy  or  infan- 
tilism and  sterility.  Patients  suffering  from  hypophyseal  disea^scs,  such  as  acro- 
megaly and  giantism,  or  hypopituitarism,  are  amenorrheic  and  sterile.  Patients 
with  myxedema  are  usually  sterile  and  havt^  deficient  genitalia,  while  Ci raves' 
disease  is  often  attended  with  sterihty  and  functional  disturbances  of  menstrua- 
tion. The  same  is  true  of  Addison's  disease-  This  branch  of  the  subject  of 
sterility  is  comparatively  new,  but  the  knowledge  which  is  rapidly  being  ac- 
quired of  the  physiology*  and  chemistry  of  the  organs  of  internal  secretion  gives 
great  promise  of  shedding  light  on  a  class  of  cases  which  has  hitherto  been  com- 
pletely baffling. 

The  question  of  the  influence  of  the  internal  glandular  secretions  on  the 
development  of  the  genitalia  is  treated  in  a  separate  section  (Part  I). 

It  is  an  interesting  quer>'  why  infantilism  is  more  common  in  women  than  it 
is  in  men.  It  may  l>e  said  that  ttie  sexual  apparatus  of  woman  is  so  much  more 
complicated  than  that  of  man  that  the  chances  of  local  hypoplasia  are  ver>'much 
increased.  Hans  Bab  sa3^s,  "In  general  habit,  in  constitution,  and  in  general 
mentality  woman  is  half-way  between  man  and  child,  and  hence  a  certain 
amount  of  infantilism  may  l>e  regarded  as  physiologic."  There  is  unquestion- 
able biologic  ba^sis  for  this  theory. 

In  considering  the  causes  of  sterility  from  infantilism  it  is  necessary  to 
realize  that  there  is  tx  wide  field  of  ix)ssibilitie>!i,  any  one  of  whicli  may  con- 
ceivably l)e  sufficient  to  prevent  impregnation.  These  various  abnormalities 
may  occur  in  any  part  of  the  internal  or  external  genitals,  and  it  is  importimt  to 
discuss  them  in  detail. 

Ovaries, — The  ovaries  of  women  who  are  sterile  on  account  of  infantilism 
may  lx^  entirel}^  normal,  or  they  may  present  certain  characteristics  typical  of 
the  hypoplastic  contlition.  In  somewhat  rare  instances  there  is  an  incomplete 
descent  of  the  ovary,  which  may  l3e  retained  in  a  position  at  or  even  above  the 
brim  of  the  pehns.  It  is  usually  associated  with  a  short  appendiculo-ovarian 
ligament,  which  may  have  the  effect  of  retro  verting  the  uterus.  Non-descent 
of  the  ovarj%  however,  is  not  to  be  regarded  as  a  common  cause  of  sterility,  and 
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whenever  it  occurs  there  are  usually  other  stigmata  of  developmental  defect 
sufficient  to  prevent  fetation. 

The  ovaries  in  infantilism  often  present  certain  characteristics  tliat  may  be 
of  special  slgnifieance.  They  may  be  very  small,  often  not  lai^r  than  a  hazel- 
nut. The  contour  instead  of  beinK  oval  i«  oft^^n  elongated  or  spindle  shapedj 
while  in  other  instances  the  ovary,  while  retaining  its  normal  contour,  is  markedly 
flattened* 

Another  characteristie  frequently  seen  in  infantile  ovaries  is  the  dense 
whiteness  and  sraoothtiess  of  the  s^urface.  This  is  due  to  a  marked  thickening 
of  the  albuginea  or  connective-tissue  cortex  of  the  organ.  Many  time??  the 
ovaries  of  infantilism  are  larger  than  normal,  due  to  the  tendency  to  atretic  fol- 
licle fontiation. 

If  these  hypoplastic  ovaries  be  examined  microscopically  it  will  often  be 
found  that  most  of  the  follicles  have  not  developed  beyond  the  primordial  state, 
and  that  there  is  a  marked  increase  in  connective  tissue,  as  manifested  by  the 
thickened  albuginea,  Acf'ording  to  Kehrer,  this  lack  of  development  of  the  follicle 
apparatus  accounts  for  the  defective  function  of  the  ovaries  on  the  ground  uf  the 
late  onset  of  menstruation,  the  frecjuency  of  amenorrhea  and  dysmenorrhea,  of 
sterility  and  failure  of  sexual  impulse,  vicarious  menstruation,  etc, 

Very^  theoretic  is  the  explanation  of  ovarian  deficiency  on  what  might  be 
called  mei^iiiinical  grounds,  by  %vhich  an  attempt  is  made  to  show^  that  the 
proper  ripcming  and  bursting  of  the  follicle  is  prevented  either  by  too  great  ex- 
ternal resistance  or  by  insufficient  interna]  pressure. 

Ovaries  vary  greatly  in  size  and  in  the  nmnber  of  follicles  in  different  indi- 
viduals, and  even  in  the  same  indi\iduaL  According  to  Waldeyer  and  Hovse, 
the  average  total  number  of  foUicles  amounts  to  about  35,000.  Only  about  400 
of  these  follicles  ripen  during  the  thirty  years  of  menstrual  life,  hence  most  <rf 
them  become  atretic,  with  the  consequent  death  of  the  ovimi  and  the  granulosa 
epithelium.  According  to  Strassman,  this  foUicle-atresia  represents  a  rudimen- 
tary state  of  development  and  takes  place  not  only  in  young  childhood  but  even 
in  fetal  life.  Certain  it  is  that  it  is  very  characteristic  of  the  ovaries  of  hypo- 
plastic genitalia,  in  which  the  follicle  atresia  seems  to  take  the  place  partially  or 
completely  of  the  normal  ripening  and  bursting.  The  cause  of  this  is  uncertain, 
but  may  be  explained  theoretically  with  a  certain  amount  of  reason.  The  com- 
plicated process  of  ripening  and  bursting  of  a  normal  mature  follicle  presupposes 
rather  a  delicate  balance  between  the  internal  pressure  of  the  follicle  and  the 
resisting  power  of  the  surrounding  envelope  of  the  ovary.  As  has  been  pointed 
out,  the  ovaries  of  sterile  women  often  show  an  albuginea  (or  connective-tissue 
cortex)  which  is  thicker  and  denser  than  normal.  It  is  also  seen  that  the  cells 
of  the  germinal  epithelium  in  infantile  ovaries  are  higher  and  larger  than  those 
of  tlie  normal  ovary.  Hence  it  is  conceivable  that  the  foUicle  meets  with  too 
great  a  resistance  to  reach  full  maturity  and  discharge  of  the  ovum.  It  is  pos- 
sible, too,  as  Hans  Bab  suggests,  that  the  internal  pressure  of  the  follicle  may  be 
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deficient  on  account  of  incomplete  congestion,  as  is  manifested  by  tlie  scanty  or 
infrequent  menstruation  which  often  charaeterizes  these  cases.  It  is  not  un- 
common to  find  no  traces  whatever  of  corpus  luteum  formation  in  these  ovaries. 

Tubes, — Although  we  know  that  the  tubes  play  a  most  imjx>rtiLnt  role  in 
the  acquired  sterility  that  results  from  gonorrhea  and  tuberculosis,  we  do  not 
always  realize  that  they,  too,  may  take  part  in  the  genital  hyp^iplasja  and  be 
the  means  of  preventing  conception,  Some  of  the  theories  regarding  infantilism 
of  the  tubes  are  worthy  of  note.  W,  A.  Freund,  to  whom  we  are  indebted  for  the 
foundation  of  our  present  knowledge  of  the  subject  of  infantilism,  called  atten- 
tion to  the  fact  that  at  birth  the  tubes  are  markedly  twisted  in  a  spiral  form, 
especially  at  the  uterine  ends.  We  are  familiar  with  this  apix^arance  in  cases  of 
chronic  salpingitis,  and  it  was  at  first  objected  that  what  Freund  bad  inter- 
preted as  a  congenital  twisting  was,  in  fact,  the  result  of  a  fetal  peWic  inflamuia- 
tion.  This  abnonuality  has  been  founti  so  commonly,  however,  in  cases  of 
genital  hypoplasia  that  it  is  now  regarded  as  a  stigma  of  infantilism,  and  it  is 
thought  that  it  may  in  some  way  prevent  conception.  It  is  supfxjsed  also  that 
this  congenital  twisting  of  the  tulx*  may  acTount  for  thosi*  unexiilainefl  cases 
of  extra-uterine  pregnancy  which  occasionally  occur  in  w^omen  who  fiave  long 
been  sterile, 

Bunmi  has  called  attention  to  the  fact  that  the  development  of  the  fimbriated 
end  of  the  tube  may  be  of  great  importance  in  receiving  the  egg  on  its  passage 
from  the  ovary,  and  show^s  how  in  normal  cases  the  fimbris?  exhibit  a  beautifully 
delicate  and  profuse  structure,  while  in  others  it  is  scanty  and  meager.  WTien 
one  considers  the  frequency  with  which  impregnation  takes  place  after  resection 
of  the  tubes,  it  must  be  admitted  that  the  presence  of  the  fimbrise  is  not  neces- 
sarily essential  to  impregnation,  though  it  is  probable  that  defective  develop- 
ment of  them  acts  as  a  partial  preventive  of  conception. 

Other  structures  of  the  tube  which  may  be  affected  by  infantilism  are  the 
musculature,  the  labyrinth,  and  the  cilia.  The  arrangement  of  the  muscular 
structure  of  the  tul>es  makes  it  probable  that  a  peristaltic  action  takes  place 
which  is  important  in  passing  on  the  germ-cells,  and  that  incomplete  action  due 
to  congenital  weakness  may  result  in  sterilit\"  or  extra-uterine  pregnancy. 
The  labyrinth  and  the  cilia  are  of  very  great  importance  in  a  sterility  which  is 
due  to  inflammatory''  process(»s,  and  there  is  no  reason  to  doubt  that  an  incom- 
plete development  of  these  delicate  structures  of  the  tube  may  also  have  a  con- 
siderable influence  in  preventing  fertihty. 

Uteriis.—ln  making  a  diagnosis  of  genital  infantilism  one  is  verj'  largely 
guided  by  the  examination  of  th(^  uterus,  and  it  is  to  this  organ  that  surgical  or 
manipulative  treatment  is  usually  directed.  There  is  no  <loul>t  that  develop- 
mental abnormalities  in  the  position  of  the  uterus  often  cause  sterility ^  as  is 
proved  by  the  frequency  with  which  the  condition  is  cured  by  surgical  cor- 
rection. 

The  infantile  uterus  is  the  keynote  to  genital  hypoplasia  and  is  easily  re  cog- 
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nizable.  It  may  appear  in  two  forms.  In  the  first  the  entire  uterus,  ndrmal  in 
its  proportions  of  the  body  and  neck,  is  simply  a  miniature  of  the  fully  developtxl 
organ,  and  m  tenned  a  *'pu)3escent"  or  * 'dwarf"  uterus.  In  the  second,  and  far 
more  common  form,  there  is  a  disproportion  between  the  body  and  neck.  Wbere- 
as  normally  the  body  of  the  uterus  is  about  7  cm,  long  and  the  cervix  3  cm.,  iji 
the  infantile  uterus  the  conditions  are  reversed,  the  cervix  being  longer  than  the 
body.  There  is  usually  also  an  abnormal  relationship  in  position  between  the 
body  and  the  neck  in  the  fonn  of  a  sharp  anteflexion  or  retroflexion.  The  long 
cervix  in  slender  and  conical  and  points  in  the  axis  of  the  vagina,  whether  the 
body  be  ante-  or  retroflexed.  If  there  is  no  abnormal  flexion j  and  the  body  is 
in  position,  the  cervix  points  in  the  proper  direction,  but  is  so  long  that  it  im- 
pinges on  the  posterior  wall  of  the  vagina  and  gives  one  the  irapre^ssion  of  being 
far  back  in  the  sacrum. 

Of  the  conditions  of  retroflexion  and  anteflexion,  that  of  anteflexion  is  much 
more  common^  and  occurs  so  frequently  that  a  diagnosis  of  its  pr^^ence  can 
often  be  made  from  the  historj^  of  dysmenorrhea  and  sterility  with  which  it  is 
usually  associated. 

Do  developmental  flexions  of  the  uterus  cau^  sterility?  Up  to  the  present 
time  no  very  satisfactory  answer  to  this  question  has  been  evolved.  It  is  in- 
conceivable that  the  Ijcnd  in  the  uterus  should  act  as  an  actual  mechanical 
obstruction  to  the  passage  of  the  spermatozoon  by  narrowdng  the  canal.  In 
most  cases  the  canal  is  dilated  with  great  ease,  the  only  difficulty  l^eing  in  those 
instanc<:8  where  a  cicatricial  band  forms  near  the  point  of  flexion.  The  old-time 
theory  of  obstruction  Ls  explained  away  by  the  observations  of  uteri  in  sis^ne, 
sheep,  and  dogs,  in  which  the  sharpest  physiologic  flexions  cause  no  hindrance 
to  the  spermatozoa. 

There  is  little  doubt  that  the  abnormal  relationship  that  exists  between  the 
cervix  and  vagina  in  all  cases  of  forward  or  backward  flexion  has  an  important 
influence  in  preventing  sterihty.  We  have  seen  that  the  cervix  points  in  the 
direction  of  the  long  axis  of  the  vagina  instead  of  at  right  angles  to  it.  It 
would  at  first  seem  as  if  the  former  were  a  more  favorable  position  for  the  recep- 
tion of  the  spermatozoon  after  ejaculation,  and,  in  fact,  anatomists  not  so  very 
long  ago  believed  it  to  be  the  normal  position  of  the  cervix.  It  has  been  pointed 
out,  however,  that  the  pouch  which  lies  behind  the  vaginal  portion  of  the  cervix 
plays  an  important  part  in  the  retention  of  the  semen,  and  has  aptly  been 
termed  by  Biegel  the  receptaculum  seminis.  Under  normal  anatomic  conditions 
the  cervix  points  directly  into  this  receptacle,  and  after  coition  dips  into  the  pool 
of  semen  there  retained.  In  this  way  the  passage  of  the  spermatozoa  into  ibe 
cervical  canal  is  greatly  favored.  In  nearly  all  cases  of  hypoplasia  this  proper 
relationship  between  cervix  and  vagina  is  disturbed.  If  the  uterus  is  flexed 
either  forward  or  backward  the  cervix  points  directly  away  from  the  recep- 
taculum. When  there  is  no  flexion  the  cervix  is  often  so  long  that  it  impinges 
strongly  against  the  posterior  wall  and  the  receptaculiun  is  obliterated.    Ab- 
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normal  shortness  of  the  vaginal  wall  may  bring  about  like  conditions,  for  if  the 
anterior  wall  is  too  short  the  rcmx  is  pulled  forward,  and  if  the  posterior  wall  is 
too  short  the  reccptaculum  is  obliterated. 

It  has  been  mentioned  above  that  in  many  cases  of  flexion  due  to  hypoplasia 
there  existe  a  cicatricial  band  in  the  cervical  canal  corres|>onding  to  the  point  of 
angulation,  usually  at  the  level  of  the  internal  os.  This  band  offers  a  distinct 
resistance  to  the  passage  of  sound  or  dilator^  and  gives  an  impression  similar 
to  that  given  by  a  urethral  stricture,  Bumm  has  styled  this  condition  "callous 
stenosis**  of  the  cer\'ix,  and  is  of  the  opinion  that  it  is  an  important  factor  in  the 
pre%'ention  of  conception.  The  origin  of  this  cicatricial  band  is  not  known. 
Whether  it  is  a  result  of  the  lonK-standing  flexion,  or  whether  it  existed  primarily 
and  was  instrumental  in  causing  the  flexion,  is  a  matter  of  speculation.  The 
existence  of  abnormal  connective  tissue  in  the  infantile  uterus  is  not  siirprtsinp 
in  view  of  the  fact  that  in  the  uterus  liefore  pulierty  there  is  a  preponderant 
proportion  of  connective  tissue  to  musculature  (Theilha1>er) . 

It  is  also  a  matter  of  speculation  as  to  how  this  cicatricial  band  senses  to 
prevent  conc^eption.  It  may  alter  the  reaction  of  the  cervical  secretions  by  in- 
terference with  its  circulation,  or  it  may  favor  the  formation  of  a  cerv^ical  mucous 
plug  which  obstructs  the  entrance  of  spermatozoa.  Moreover^  it  is  obserA^ed 
that  when  this  callous  stenosis  is  present  the  cervix  has  a  tendency  to  be  stiff 
and  unyielding,  Siras  many  years  ago  called  attention  to  the  fact  that  the 
structure  of  the  cervix,  as  well  as  its  form  and  position,  is  of  much  significance 
for  the  reception  of  the  spermatozoon,  anfi  there  is  no  doubt  that  a  cervix  lack- 
ing in  normal  mobility  is  unfavorable  to  fertility.  This  is  especially  important, 
in  view  of  the  fact  that  the  normal  cervix  has  to  a  certain  extent  the  function 
of  aspirating  the  semen  from  the  vagina  (Rohleder).  E.  Frankel  has  pointed 
out  that  the  prognosis  for  the  cure  of  sterility  where  callous  stenosis  is  present  is 
especiafl}^  bad. 

The  term  '^effluvium  seminis"  is  used  to  describe  the  escape  of  semen  from 
the  vagina  following  coitus,  and  is  thought  by  some  to  be  an  important  cause  of 
sterility.  This  condition  may  lie  brought  about  by  lacerations  and  prolapse  of 
the  vaginal  walls  from  chiklbirth,  but  it  may  also  be  the  result  of  hypoplastic 
defects  in  the  vaginal  wall.  Bumm  has  repeatedly-shown  in  cases  of  short  ante- 
rior vaginal  wall  the  absence  of  spermatozoa  in  the  vaginal  or  cervical  secretion 
shortly  after  coitus.  It  is  said  that  some  women  have  the  power  of  voluntarily 
pressing  out  the  semen  and  thus  preventing  conception  for  long  periods  of  time. 
Bumm  siiys:  '^Although  only  one  spermatozoon  is  necessfirj'  for  fertilization, 
nevertheless  there  is  little  chance  of  a  meeting  of  the  egg  and  this  one,  if  out  of 
the  millions  of  spermatozoa  deiK)sited  at  each  coition  at  lea.st  thousands  do  not 
reach  the  internal  genitalia.^' 


Natansoii  and  Konigatein  have  inveatigated  the  aignificance  of  the  escape  of  Bcmen  from 
the  vtigina  as  a  cause  of  sterility  in  25  sterile  wonien  who  comiilainetl  of  this  complication. 
They  exatnined  the  uterine  and  vaginal  secretions  for  spermatozoa  from  three  to  sixty  hours 
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post  eoitum.  Of  the  26  cases.  13  had  utorine  mii^placpmftitB,  11  wefe  hypopl<y*tic, 
cervical  catarrh  without  anatomic  ohnixKCs  of  the  uU^riw.  Twenty^two  of  the  woni(»fi 
primary,  md  4  hail  swiondary,  sterility.  In  38.5  p*'r  t't'nt.  ^prmatosoa  were  not  found  in  the 
uterus,  and  in  aomfi  of  these  they  were  not  foimii  in  the  vagina,  Umce  it  fe  likely  that  thu 
man  waa  at  fault  in  some  of  theae  caiies.  Spennato»oa  wer^  found  in  the  uterine  and  vii,gjimJ 
secretions  in  6  out  of  the  13  misplaci?ment  cases,  in  9  out  of  the  U  hypoplastic  cmc^,  and  m  1  erf 
the  cervical  caterrh  caaes.  Inasmuch  as  eix^nnutoaoa  were  found  in  brge  numbers  iSk  th» 
uterine  gecretions  of  61.6  per  cr^nt.  of  the^^  ^cti^^^  the  writerfi  condiide  that  the  symptom  rf 
effluvium  seminis  cannot  bi!  regarded  as  an  adequate  cause  for  Ht<^r»iity; 

Although  effluvium  seniinis  may  prevent  conception  to  a  certain  exti^n^™ 
its  effect  iimst  Iw  only  relative,  a^  m  proved  by  the  frequency  with  which  ija- 
pregnation  takes  place  without  introition.  ^^ 

Causes  of  Acquired  Sterility. — Gonmrhea,— Of  the  acquired  causes  of  sterility^ 
gonorrhea  is  by  far  the  most  important,  especially  when  one  com;idei^  the  bHght- 
ing  efifect  the  disease  has  on  the  procreative  powei^  of  man  as  well  jus  of  woman. 

In  woman  gonorrhea  most  commonly  prevents  fertility  by  sealing  the  ends 
of  the  Fallopian  tuljes,  or  by  so  injuring  the  nmcoUB  membrime  of  the  tubes  as 
to  destroy  their  function  as  oviducts.  This  injuiy  comista  in  a  gluing  together 
of  the  tips  of  the  delicate  rug®  of  the  tubal  mucous  membrane,  so  that  the 
genn-cell,  instead  of  finding  a  free  passage  through  the  tube,  encounter  a  laby- 
rinth of  blind  pockets.  It  is  probable,  too,  that  in  this  process  there  is  a  more  or 
less  permanent  destruction  of  the  cilia  which  clothe  the  tubal  epithelium  ajid 
which  are  thought  to  aid  in  the  transference  of  the  germ-cell. 

Gonorrheal  infection  <jf  the  adnexa  has  been  differently  estimated  as  the 
cause  of  sterility  in  women  in  proportionB  varying  from  8  to  59  per  cent* 
Sanger's  figures,  s^howing  33  per  cent.,  arc  probably  near  the  truth. 

Gonorrhea  hmits  fertility  Also  by  infection  of  the  cervical  mucous  mem- 
brane, chronic  endocervicitis  being  a  frequent  cause  for  primary  sterility.  This 
condition  is,  however,  less  serious  than  when  the  adnexa  are  involved.  Endo- 
cervicitis may  also  be  the  cause  of  secondary  sterihty,  for  it  not  infrequently 
happens  that  a  gonorrhea  of  the  cervix  acquired  after  impregnation  ascends  to 
the  tul)es  postpartum,  and  thus  causes  a  permanent  secondary  sterility.  This 
process  is  the  chief  factor  in  one-child  sterility.  The  part  played  by  man  in 
sterile  marriages  has  of  late  received  much  attention,  and  he  has  been  found 
at  fault  in  a  far  greater  number  of  cases  than  was  formerly  supposed.  The  cause 
of  sterility  in  man  outside  of  impotency  is  commonly  due  to  gonorrheal  disease 
of  the  epididymis,  vasa  deferentia,  or  the  seminal  vesicles.  The  conditions 
l\)und  are  azoospermia,  due  to  occlusion  of  the  vasa  deferentia  from  a  double 
(epididymitis;  necrospermia,  in  which  the  spermatozoa  are  killed  on  account  of 
Ps'Uhologic  changes  in  the  seminal  vesicles  and  prostate;  aspermatism,  due  to 
stricture.  Lier  and  Asher  found  that  70  per  cent,  of  sterility  in  man  is  due  to 
^;unorriieal  changes,  and  in  comparing  the  relative  responsibility  of  man  and 
wvniian  ill  sterile  marriages  they  estimated  that  of  man  at  about  40  per  cent. 
and  t  hat  of  woman  at  about  60  per  cent.   The  actual  moral  responsibility  of  naan. 
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however,  is  considerably  greater  than  appears  in  these  figures^  because  a  very 
large  percent aji:t!  of  the  gonorrhea  in  married  women  has  been  transmitted  from 
husband  to  wife. 

Puerperal  Sepsis. — It  is  'verj"  difficult  to  compare  the  effects  of  gonorrheal 
infections  with  those  of  puerperal  sepsis,  Puerjx*ral  sepsis  is  itself  frequently 
the  result  of  gonorrheal  infection,  so  that  in  such  eases  the  cause  and  effect  are 
essentially  gonorrheal.  Where  the  infection  is  entirely  puerix^ral  it  is  probable 
that  permanent  damage  is  less  than  that  wrought  by  gonorrhea.  Puerperal 
infections  are  more  apt  to  invade  the  pelvis  tlirough  the  lymph-chann(^ls  of  the 
uterus  and  parametrium.  Thus  it  is  that  the  tubes  are  attacked  from  the 
outside.  Even  when  puerperal  sepsis  passes  into  the  tubes  through  the  uterine 
ostia  there  is  far  less  damage  to  the  tubal  mucosa  than  m  gonorrheal  salpingitis. 
Microscopically,  the  pus  is  seen  to  be  lying  on  the  surface  instead  of  invading 
the  submucosii.  There  is  not  the  phistic  exudation  ami  gluing  of  the  rug^ 
that  is  seen  in  gonorrheal  salpingitis^  and  it  is  possible  thus  sometimes  to  make 
a  microscopic  diagnosis  tetween  the  two  fonns  of  infection* 

Endocervicitis  not  gonorrheal  in  origin  is  a  condition  to  Ije  reckoned  with  in 
treating  sterility,  and  one  which  is  more  readily  susceptible  of  cure  than  are  most 
of  the  other  causes.  It  is  manifested  by  a  hj'persecretion  of  the  glands  of  the 
cenical  mucous  membranCp  so  that  the  cervix  is  filleil  continually  with  a  tliick 
plug  of  mucus  which  acts  as  a  complete  mechanical  obstruction  to  the  passage 
of  the  spermatozoon.  In  some  eases  the  reaction  of  the  cer%''ical  secretion,  which 
is  normally  alkaline,  l>ecomes  acid,  and  hence  becomes  a  medium  in  which  it  is 
imp>ossible  for  the  sperm  cell  to  live. 

This  form  of  endocervicitis  may  lx»  due  to  ectropion  and  irritation  of  the 
cervical  mucous  membrane  following  laceration  of  the  cervix,  untler  which  cir- 
cumstances, according  to  Schauta,  it  may  lie  a  sufRcient  cause  for  sterility. 
On  the  other  hand,  it  is  often  seen  m  uulliparous  uteri  even  in  virgins.  It  is 
often  associated  with  hypoplastic  ut^ri,  in  which  case  it  may  be  induced  by  a 
caUous  stenosis  of  the  internal  os. 

That  this  mucous  hyjxTsecretion  is  a  definite  etiologic  factor  in  sterility  is 
entirely  proved  by  tlic  frequency  with  which  a  simple  removal  of  the  plug  by 
a  cureting  or  local  treatment  of  the  cervix  is  followed  by  fertility. 

Endometritis,— Vilwn  we  come  to  infectirins  of  the  endometrium  with  refer- 
ence to  sterility  it  must  be  adnutted  that  our  knowledge  is  very  vague.  We 
read  much  in  the  text-ljooks  of  the  symptoms  and  treatment  of  acute  gonor- 
rheal endometritis  and  the  bideful  results  of  chronic  endometritis  as  a  r€*sult 
of  the  same  dist^ase.  Nevertheless^  we  find  infrequent  microscopic  c\ddence  of 
true  endometritis,  acute  or  chronic^  even  in  cases  of  active  gonorrhea  of  the  ad- 
nexa.  It  is  evident  that  the  gonoeoccus  has  little  liking  for  the  endometrium, 
and  passes  to  the  more  congenial  tubal  mucous  meml>rane  as  raf>idly  as  fwssible. 
Infectious  endometritis,  both  acute  and  chronic,  is  much  more  conmionly  the 
result  of  puerperal  sepsis.     It  is  doubtful  if  endometritis  from  any  cause  (ex- 
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are  frequently  sterile,  but  they  are  very  apt  to  have  stigmata  of  hypoplasia  in 
other  parts  of  the  genital  apparatus. 

The  relationship  of  uterine  myomas  to  sterility  is  a  subject  that  has  created 
a  great  amount  of  speculation  and  argument.  That  fibroids  should  act  as  a 
hindrance  to  fertiUty  is  not  surprising  when  one  considers  the  frequent  com- 
plication of  diseased  adnexa,  the  deformities  of  the  uterine  canal,  the  atrophic 
and  hypertrophic  changes  in  the  endometrium,  the  profuse  menstruation,  and 
other  abnormal  conditions  which  the  presence  of  myomas  may  bring  about. 
These  are  obvious  mechanical  hindrances  to  impregnation,  and  might  readily 
act  to  cause  a  secondary  steriUty. 

This  explanation,  however,  does  not  account  for  the  primary  sterility  which 
it  is  claimed  characterizes  many  myomatous  women  before  the  fibroids  grow  to 
a  size  sufficient  to  act  as  a  mechanical  hindrance  to  conception.  Some  authors 
believe  that  there  is  an  inherent  constitutional  cause  for  the  limited  fertility 
of  the  fibroid  uterus.  Abraham  Froell  says  in  his  work  on  the  subject,  "There 
exists  an  unknown  connection  between  the  physiologic  functions  of  the  uterus 
and  myoma  formation.  Myomatous  women  have  menstruated  at  an  earlier 
age  than  the  average,  and,  conversely,  girls  who  begin  to  menstruate  early  are 
more  likely  than  others  to  develop  myomas  in  later  life.  A  late  menopause  is 
the  rule  in  women  who  have  myomas."  The  author  is  of  the  opinion  that  the 
myomatous  constitution  limits  and,  in  some  instances,  prohibits  fertility. 

z-Ray, — The  influence  of  the  x-ray  on  fertility  is  a  matter  of  considerable 
importance  at  the  present  day,  especially  in  view  of  its  employment  in  the  treat- 
ment of  uterine  myomas,  which  in  some  quarters  is  being  so  urgently  recom- 
mended. There  is  now  no  doubt  that  the  x-ray  permanently  destroys  the  foUicles 
of  the  ovary.  M.  Frankel  has  shown  that  the  ovaries  of  women  who  have 
been  treated  by  the  x-ray  show  marked  atrophy  of  the  Graafian  and  ripening 
follicles  as  well  as  a  scarcity  of  primordial  follicles. 

Reififerscheid  has  shown  by  animal  experimentation  that  there  is  no  pos- 
sible regeneration  of  a  follicle  that  has  once  been  injured  by  the  influence  of  the 
x-ray.  He  also  found  that  the  epithelium  of  the  oviducts  undergoes  severe 
injury  when  exposed  to  the  rays.  From  these  observations  and  from  those  of 
many  others  it  is  established  that  the  x-ray  may  render  an  individual  com- 
pletely and  irreparably  sterile. 

It  has  been  noticed  by  some  observers  that  in  certain  cases  following  pelvic 
treatment  by  the  rays  there  is  a  temporary  period  of  amenorrhea,  followed  in 
several  months  by  a  re-establishment  of  the  normal  menses.  This  is  explained 
by  the  fact  that  x-ray  treatment  is  given  only  long  enough  to  destroy  the  riper 
follicles,  and  that  it  is  not  continued  a  sufficient  length  of  time  to  injure  the 
primordial  follicles,  which  are  somewhat  more  resistant  to  the  ray.  In  the 
course  of  time  these  follicles  develop  and  ripen,  with  consequent  resumption  of 
the  menses.  It  is,  however,  possible  with  sufficient  dosage  to  injure  all  the 
follicles,  and  thus  completely  to  destroy  the  function  of  the  ovaries. 
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Miscellaneous  Causes. — Under  the  wasting  influence  of  some  diseases  the 
uterus  may  undergo  certain  atrophic  changes  and  thus  become  sterile.  The 
constitutional  diseases  which  may  induce  sterility  are  chlorosis,  tuberculosis, 
diabetes,  leukemia,  Graves'  disease,  Addison's  disease,  nephritis,  etc.  Of  these, 
tuberculosis  of  the  lungs  and  Graves'  disease  most  commonly  cause  trophic 
changes  in  the  genitalia. 

Diseases  of  the  hypophysis  exert  a  very  distinct  influence  on  the  genitalia, 
with  atrophy  of  the  ovaries,  amenorrhea,  sterility,  and  lack  of  secondary  sexual 
characters.  Mention  is  made  elsewhere  of  the  relationship  between  hypophyseal 
disease  and  the  pelvic  organs. 

Changes  in  the  germ-cells  of  the  ovaries  with  consequent  sterility  are  said 
to  take  place  in  the  chronic  poisoning  of  morphin,  arsenic,  alcohol,  phosphorus, 
and  lead.  Leppich,  in  the  study  of  100  alcoholics,  found  28.3  per  cent,  of  them 
unfniitful. 

There  is  a  certain  relationship  between  adiposity  and  hypoplasia  of  the 
sexual  organs.  It  is  commonly  supposed  that  adiposity  tends  to  follow  badly 
functionating  sexual  glands,  as  in  amenorrheic  girls,  castrated  individuals,  and 
women  at  the  climacteric,  though  in  the  last-named  cases  the  idea  has  been 
greatly  exaggerated.  Conditions  described  as  infantilism,  hypopituitarism, 
eunuchoidism,  hypothyroidism,  disgenitaJism,  dystrophia  adiposogenitalis,  etc., 
are  all  frequently  attended  by  fat  deposit  and  sexual  underdevelopment.  Con- 
versely, it  is  stated  by  Kirsch,  Miiller,  and  Horrocks  that  ovemourished  women 
show  diminished  fertility.  This,  however,  is  not  a  constant  rule,  for  occa- 
sionally fat  women  are  extremely  fertile.  One  writer  observes  that  whereas 
in  thin  women  1  out  of  every  10  is  sterile,  in  fat  women  an  -average  of  4  out 
of  10  do  not  conceive.  It  seems  very  doubtful  if  the  ordinary  acquisition  of  fat 
in  a  woman  whose  genitalia  are  sound  would  limit  her  fertility.  It  Is  possible 
that  where  fat  deposit  and  sterility  are  found  associated  the  fat  is  a  manifestation 
of  an  ovarian  deficiency. 

The  protective  sterility  which  women  normally  undergo  during  lactation 
occasionally  becomes  permanent.  During  lactation  the  uterus  and  ovaries 
become  actually  atrophied  and  cease  to  functionate.  Cases  have  been  reported 
where  on  account  of  overlactation  the  uterus  has  become  permanently  atro- 
phied. This  doubtless  accounts  for  the  premature  senile  atrophy  of  the  external 
genitalia  that  one  occasionally  sees  in  women  of  the  poorer  classes  who  have  been 
fertile  earlier  in  life. 

Cases  have  been  reported  of  permanent  atrophy  of  the  uterus  and  amenor- 
rhea after  an  overzealous  cureting  operation. 

After  all  has  been  said  concerning  the  pathology  of  sterility,  there  remains 
a  very  large  percentage  of  marital  fruitlessness  which  is  referable  to  the  Mal- 
thusian  doctrine  and  is  the  result  of  preventive  measures.  Engelman,  in  a  study 
of  social  conditions  in  the  United  States,  estiniated  that  only  12  per  cent,  of 
apparent  sterility  is  due  to  disease.     He  found  that  in  the  beginning  of  the 
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tunete^ith  century  in  this  country  the  average  birth-rate  for  each  marriage  was 
S  children,  while  at  the  end  of  the  century  it  was  between  1  and  2.  Absence  of 
orgasm  and  libido-sexualis  plays  a  certain  part  in  sterility.  Although  some 
women  who  experience  neither  of  these  sensations  are  fertile,  nevertheless 
frigidity  is^  especially  common  in  sterile  individuals.  Matthews  Duncan,  in  an 
examination  of  191  sterile  women,  found  that  39  were  without  libido  and  62 
did  not  experience  orgasm.  Kisch,  in  an  examination  of  69  sterile  women, 
found  that  26  derived  no  pleasure  from  coitus.  Neumann  finds  that  in  most 
women  who  lack  sexual  sensibility  some  hypodevelopment  or  pathologic  dis- 
turbance of  the  genital  organs  can  be  found. 

Vaginismus  is  an  occasional  cause  of  sterihty. 

There  are  some  cases  where  sterility  cannot  be  accounted  for  by  any  physical 
defect  on  the  part  of  either  husband  or  wife.  In  cases  of  this  kind  Mayerhofer 
has  advanced  the  interesting  theory  that  the  penetrative  power  of  the  spermat- 
OBoa  of  a  given  individual  may  be  greater  with  some  women  than  it  is  with 
others.  The  most  famous  example  of  this  theory  is  that  of  Napoleon  and  the 
Elmpress  Josephine.  Josephine  had  two  children  by  her  first  marriage.  The 
marriage  with  Napoleon  was  fruitless,  but  Napoleon  in  his  second  marriage  with 
Marie  Louise  had  a  son,  the  Herzog  von  Reichstadt. 

Consanguinity  limits  fertility.  According  to  the  figures  of  Golherts,  from 
32  to  33  per  cent,  of  consanguineous  marriages  are  sterile,  as  against  the  average 
sterility  of  8  to  15  per  cent. 

The  mingling  of  individuals  of  certain  widely  different  races  leads  in  several 
generations  to  sterility.  Examples  of  this  are  the  octoroons,  who  represent  the 
repeated  mingling  in  three  generations  of  whites  and  negroes,  and  the  Lipplapps 
of  Java,  who  represent  in  the  same  way  the  union  of  the  Dutch  and  the  Malays. 
This  is  an  illustration  of  race  degeneration.  It  has  been  supposed  that  octoroons 
are  absolutely  sterile,  but  this  is  not  entirely  true. 

Treatment  of  Sterility. — Acquired  Malposition. — Much  of  the  reconstructive 
surgery  for  sterility  is  directed  to  cases  of  malposition  of  the  uterus. 

It  may  be  said  in  this  connection  that  where  sterihty  is  due  to  a  uterine 
displacement  which  is  the  result  of  childbirth  or  miscarriage,  a  correction  of  the 
malposition  may  be  expected  to  cure  the  sterility  with  a  reasonable  amount  of 
certainty  if  all  other  causes  can  be  excluded. 

Hypoplastic  Malpositions, — Operative  treatment  for  hypoplastic  malposi- 
tions is  successful  in  only  a  limited  number  of  cases.  We  have  pointed  out  that 
in  these  cases  there  may  be  numerous  possible  factors  causing  the  sterility,  of 
which  the  misplacement  is  only  one.  Inasmuch  as  the  malposition  of  the  uterus 
is  the  only  tangible  element  in  the  condition  which  we  can  materially  correct, 
operative  treatment  is  usually  indicated,  for  success  follows  sufficiently  often 
to  make  surgical  interference  justifiable,  though  with  our  present  knowledge 
it  must  be  admitted  that  it  is  always  to  a  certain  extent  experimental. 

Surgical  treatment  is  in  most  cases  directed  to  a  correction  of  the  anteflexion 
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and  stenosis  of  the  cervix,  and  ranges  from  simple  dilatation  to  elaborate^ 
dominal  or  vaginal  operationsi.  Simple  dilatation  without  other  surgical  mea^ 
ures  is  successful  in  a  small  number  of  cases.  It  happens  suificieatly  often, 
however,  to  make  it  fidvisable  in  any  hypoplastic  case,  either  as  an  operaUoD 
itself  or  in  connection  with  some  other  more  elaborate  prociKiupe,  Dilatation, 
however,  has  no  permanent  effect  on  the  position  of  the  womb,  and  the  E&dou 
practically  always  reasserts  itself  almost  immediately.  The  use  of  a  uterine 
steni-pessar>^  after  dilatation  according  to  the  method  recommended  by  Daven- 
port many  years  ago  is  not  infrequently  successful  according  to  th4:>se  who 
employ  the  method.  It  should  be  rejnembered,  however,  that  the  placing  of  a 
stem-pessary  in  the  uterus  is  unsurgical  in  principle  and  is  sometinies  followed 
by  infection  of  the  tuk*s. 

Operations  for  sterility  in  hypoph  nditions  of  the  utems  are  identical 

with  those  for  dysmenorrhea  (see  page  5^). 

After  all  has  been  said  of  operation.*!  for  sterility  in  hypopiasftic  cases,  it 
must  be  admitted  that  only  a  comparatively  small  percentage  result  in  suc^ 
cess.  It  IB  a  question,  therefore,  if  such  hapiiazard  operating  is  justifiable* 
It  may  be  answered  that  in  the  majority  of  these  cases  the  sterility  is  asso- 
ciated with  severe  dysmenorrhtm,  and  that,  in  general,  the  same  operation  is 
indicated  for  both  conditions  and,  therefore,  jui^tifiable  for  the  relief  of  pain. 
None  of  the  operations  arc  dangerous,  and  do  not,  therefore,  entail  an  un- 
justifiable risk,  even  in  the  absence  of  dysmenorrhea. 

Salpin^itw, — Although  gonorrheal  mlpingitis  is  one  of  the  most-  common 
causes  of  sterihty,  all  women  wlio  have  had  salpingitis  are  not  necessiirOy 
doomed  to  sterility*  We  have  a  sufficient  number  of  eases  in  our  series  to  show 
conclusively  that  in  some  instances  gonorrhea  of  the  tubes  heals  spontaneously, 
the  final  proof  of  which  is  a  later  normal  pregnancy.  A  case  of  salpingitis  which 
is  afterward  complicated  by  a  tubal  pregnancy  cannot  be  said  to  be  cured,  as 
the  permanent  results  of  the  pathologic  processes  in  the  mucous  membrane  are 
enough  to  interfere  with  the  complete  passage  of  the  ovum.  If,  however,  a 
normal  pregnancy  takes  place,  we  may  regard  the  tube  as  having  been  restored 
to  its  normal  functionating  condition. 

It  is  this  possibility  of  restoring  a  woman  to  fertility  that  forms  the  most 
important  foundation  stone  of  conservative  surgery  in  cases  of  gonorrheal 
salpingitis,  and  is  more  to  be  considered  than  the  matter  of  retaining  functionat- 
ing organs,  because,  as  we  constantly  see,  the  general  results  as  to  future  general 
health  are  apt  to  be  better  after  hysterectomy  than  after  partial  conservation. 

The  cases  in  which  an  attempt  should  be  made  to  secure  fertility  are  young 
unmarried  women,  or  married  women  who  are  particularly  anxious  to  have 
children.  The  subject  should  always  be  considered  before  operating  on  such 
cases,  and  should  be  discussed  with  the  patient  beforehand.  The  possibility  of 
leaving  the  tubes  in  a  condition  where  impregnation  may  later  take  place  cannot 
always  be  foretold,  as  it  is  not  uncommon  to  find  them  much  more  diseased 
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than  was  supposed,  so  that  the  patient  must  lie  made  thoroughly  acquainted 
with  the  chances  in  order  to  avoid  later  disiippointinent.  On  the  otlier  hand, 
many  patients  are  overanxious  to  have  all  their  j>elviL'  organs  removed  after 
the  discomforts  and  suffering  of  pelvic  inflammatory  disease^  and  it  is  some- 
times necessary  for  the  siirge(m  to  urge  such  patients  to  take  the  cihances  of  a 
conservative  o]X'ration  in  order  to  provide  againi>t  possible  later  domestic 
unhappiness. 

The  various  operations  for  securing  or  preser\'ing  fertility  in  women  suffering 
from  chronic  pelvic  inflanimation  are  described  in  Part  III,  It  not  infrequently 
happens  ttiat  although  one  tul)e  is  obliterated,  adherent,  and  seriously  damiiged, 
the  opposite  tube  remains  patent  and  with  few  adhesions.  In  such  a  case  the 
diseased  tube  sliould  l>e  completely  exsected  from  the  cornu  of  the  uterus.  The 
removal  or  conservation  of  the  ovary  depends  on  tlie  amount  of  destruction 
which  it  has  suffered  and  also  on  the  condition  of  the  other  ovary.  In  some 
cases  w^e  have  flushed  out  the  remaining  tulje  with  70  per  cent,  alcohol  and 
sterile  water.     Whether  this  maneuver  is  of  any  value  is  doubtful- 

In  another  class  of  cases  both  tubes  are  sealed  at  the  fimbriated  end,  yet 
have  escaped  serious  injury  otherwise.  In  such  a  case  it  may  be  possible  to 
preserve  a  portion  of  lx>th  tubes  by  resecting  the  outer  third,  or  it  may  l>e  neces- 
sary to  extirpate  one  and  preserve  a  part  of  the  other,  Keseetion  of  a  portion 
of  a  tulx^  should  never  be  employed  except  as  a  means  to  preserve  the  pa- 
tient's fertility,  for  there  is  always  the  possibility  of  a  later  acute  infection  of  the 
proximal  stump.  If  the  tuljo  is  resect^'d  for  the  puriK:tsc^  of  fertility  it  is  left  as 
long  as  possible,  and  a  phistic  operation  is  performed  on  the  distal  end  of  the 
tube  in  order  to  preserve  an  open  ostium.  The  usual  method  of  performing  a 
so-called  stomatoplastic  operation  on  tlie  stump  of  the  tulje  is  simply  to  ap- 
proximate tlie  tubal  mucous  m€*mbrane  to  the  peritoneal  covering  of  the  tube 
by  means  of  fine  interrupted  catgut  sutures.  A  more  effective  method  is  to  sUt 
the  tube  longitudinally  for  §  to  j  inch  and  to  apply  only  enough  sutures  to 
control  the  bleeding,  as  it  is  thought  that  the  sutures  favor  an  a{lh(\sive  closure 
of  the  lumen.  Still  another  method  is  to  engage  the  end  of  the  tubal  stump  in  a 
slit  in  the  ovary. 

A  third  class  of  cases,  where  fertility  is  desired,  comprises  those  conditions 
where  Ixjth  tubes  are  beyond  repair,  but  where  one  or  both  ovaries  are  in  fairly 
good  condition.  The  only  |>ossibihiy  in  these  eases  is,  after  extirpating  the  tulies, 
to  implant  a  piece  of  ovary  in  each  cornu  of  the  uterus.  The  chances  of  success 
in  this  oix^ration  are,  of  coui-sc,  extremely  small.  Successful  results  bv  this 
methi>d  have  been  secured  in  animals,  and  a  few  cases  of  impregnation  have  been 
reported  in  human  beings.     (See  below.) 

In  eases  where  pregnancy  has  ensued  after  leaving  an  entire  tube  it  may  be 
asked  if  the  operation  has  been  instrumental  in  securing  this  result.  We  are 
inclined  to  think  that  it  is,  though  indirectly.  The  removal  of  the  more  actively 
diseased  tube  by  a  careful  technical  operation,  and  the  usual  suspension  of  the 
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uterus  by  some  appropriat'e  method,  leave  the  organs  m  a  position  much  more 
favorable  for  impregnation,  and  in  many  Ciises  prevent  the  further  formation  of 
immobilizing  and  ol>structive  adhesions.  The  general  health  of  the  patient  is 
usually  greatly  improved,  while  the  sexual  functions,  which  are  ^ractimes  dis» 
turbed  by  the  chronic  pelvic  disease^  may  be  restored  to  the  normal  condition. 

In  orrJor  to  tletemiine  the  pt^rcentft^p  of  possible!  inipregnation  aft-er  elimnie  pelvic  kiflato^ 
mation  we  wrote  letters  to  many  patients  who  had  liad  conscTvativc  operations  for  this  disease, 
and  have  a  aeries  of  90  cuses  of  whom  we  have  exact  data.  All  of  these  90  cases  wt^re  in  the 
child-bfiarinj;^  period.  All  tmd  pelvic  inflammatory  disease^  &  very  high  percentage  of  vrhieh 
was  (loubtlpHs  of  Ronorrhpal  ori|rin.  Microscot>ic  examination  of  the  portbns  of  the  tybc^  or 
ovaries  confirmed  in  *?very  cmt'^  the  rtiagnosis  of  BiilpinjEilis.  In  all  of  the  pasfis  op*»rations  wen* 
done  which  would  conceivably  leave  the  patient  fertile,  and  eompri/^ed  such  procediiR«  tis 
exsection  of  one  tube,  resection  of  both  tubes^  ..ion  of  one  tube  and  resection  of  the  otIitT, 

resection  of  the  tulie  and  insertion  of  th**  i^tiiu..  he  tubal  i^tump  in  the  ovarj%  ete>  In  some 
cases  both  tubt>3  were  eKsectfd  and  ovarian  tiswue  impkntwl  in  the  uterine  cornua.  No  case 
was  ineSuded  wher(t  both  tubes  were  exBec?ted  without  implantation. 

Of  the  9C>  caaes,  16,  or  17.7  per  cent.,  conceived  at  varj^iiiR  tifnes  after  the  operation.  Of 
thes<?  IB  conceptions,  11  were  normal  pregnancies,  while  3  eadtnl  in  aborttOQ. 

In  55  ea-^es  an  etitire  tubi*  was  left  in,  and  of  tlw^se,  10  conceived,  or  18  per  cent.  In  35 
casef^  both  tubaa  were  oprfrated  on,  one  or  both  of  thera  beinE;  resected,  and  having  a  atonialfl- 
plastic  done  on  the  oestium  of  the  stump  of  at  Least  one.  In  other  words,  these  eajssK*  had  only  a 
part  of  one  tube  or  partu  of  both  tubes  left.  One  wasi  a  case  of  impkntatioti  of  ovarias  in  the 
uterine  comua.    Of  the  35  easier,  6  conceived,  or  16^8  per  cent. 

In  t  he  90  crises  no  calculation  wa»^  made  of  the*  nbrtcnoe  of  exposure  to  conception  from  non- 
marriage,  divorocj  widowhood,  continence^  u^e  of  preventives,  etc,  which  if  such  data  were  in- 
cluded wotild  reduce  the  total  number  somewhat  and  increase  the  percentage  of  fertility. 

The  high  percentage  of  abortions  h  noticeable,  and  is  not  easily  explained  except  on  the 
theory  that  some  chronic  change  has  occunxxl  in  the  endometrium  which  has  left  it  tmsui  table 
soil  for  the  nourishment  of  the  fetus.  The  condition  commonly  found  in  the  endometrium  is  a 
chronic  interstitial  endometritis. 

Endocervicitis, — Some  of  the  most  brilliant  results  in  the  treatment  of 
sterility  are  those  gained  when  the  condition  is  due  to  endocervicitis.  As  we 
have  seen,  conception  may  be  prevented  in  these  cases  by  the  mucous  secretion, 
which  either  blocks  the  passage  of  the  spermatozoon  mechanicaUy  or,  by 
becoming  acid,  destroys  its  vitality.  Success  in  these  cases  depends,  of  course, 
on  the  integrity  of  the  other  pelvic  organs. 

In  mild  cases  of  endocervicitis  a  simple  cureting  and  thorough  removal  of  the 
plug  of  mucus  is  often  followed  by  early  conception.  If  it  is  suspected  that  the 
endocervicitis  is  due  to  gonorrhea,  great  care  should  be  exercised  in  cureting 
the  cervix,  for  it  is  not  difficult  to  extend  the  disease  to  the  tubes.  The  operation 
should,  therefore,  be  kept  below  the  level  of  the  internal  os. 

When  endocervicitis  resists  all  ordinary  treatment  it  is  necessary  to  resort 
to  surgical  measures,  the  best  operation  being  that  of  Schroder,  by  which  the 
most  of  the  mucous  membrane  of  the  cervix  is  exsected.  We  have  performed 
this  operation  several  times  for  sterility,  but,  though  it  has  been  successful  in 
removing  the  discharge,  conception  has  not  taken  place  in  any  of  the  cases. 
This  may  be  due  to  undetected,  adnexal  disease.    It  is  possible,  too,  that  the 
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removal  of  the  cervical  mucus  is  a  factor  in  the  continued  sterility,  for  it  is 
thought  that  this  mucus  is  of  great  importance  to  the  spermatozoon.  On  the 
other  hand,  we  have  observed  several  cases  of  impregnation  after  high  amputa- 
tion of  the  cervix. 

Mild  Disturbance  of  Endocennx. — The  phj'sician  is  frecjuontly  called  upon 
to  treat  cases  of  sterility  in  which  no  definite  anatomic  or  constitutional  cause 
for  the  condition  either  in  husband  or  wife  can  be  discovered.  It  is  pro})able 
that  in  a  certain  number  of  these  cases  there  is  some  disturbance  in  the  clu^mical 
reaction  of  the  cervical  or  vaginal  secretions.  The  alkalinity  of  the  cervical 
secretion  is  absolutely  essential  for  the  passage  of  the  s|X)rniatozoon  into  the? 
uterine  cavity,  and  it  is  likely  that  mild  catarrhal  conditions  of  the*  endoccTvix 
may  modify  the  secretion  so  that  it  becomes  hostile  to  the  life  of  the  germ-<!(»ll. 
It  is  possible,  too,  that  mild  catarrhal  or  other  disturbances  of  the  endocervix 
may  interfere  with  the  proper  functioning  of  the  cervical  glands  during  cohabita- 
tion. It  has  been  shown  that  normally  these*  glands  secrete  and  pr(\ss  out 
during  sexual  excitement  fine  mucous  threads  from  their  ducts.  Thos<»  thn^ads 
(so-called  "Kristeller")  are  alkaUne  in  reaction,  and  are  the  paths  by  wliicrh 
the  spermatozoa  mount  into  the  cervical  canal.  There  is  no  doubt  that  mild 
inflammatory  processes  or  the  retention  of  inspissated  mucus  in  the  cervix  may 
interfere  with  this  important  function. 

Ovarian  Implantation  and  Transphniation. — When  one  considers  tlie  extra- 
ordinary success  that  has  been  attained  in  modern  times  by  the  transplanta- 
tion of  various  organs  of  the  body,  one  cannot  help  feeling  that  this  field  of  sur- 
gery" may  in  time  become  of  value  in  the  treatm(?nt  and  cure  of  certain  forms  of 
sterility.  Investigators  are  working  continually  in  this  lino,  and  a  certain 
amount  of  success  has  been  attained,  espiK'ially  in  animals.  It  is  evident  that 
transplanted  ovarian  tissue  is  enabled,  for  a  while  at  least,  to  retain  its  function, 
though  eventual  atrophy  usually  takes  plac(^  in  a  ccjniparatively  short  period  of 
time.  We  are  here  chiefly  interested  in  those  experiments  wliicli  have  resulted 
in  impregnation.  Numerous  instances  have  Ikkmi  reported  in  animals  where 
successful  pregnancy  has  rasulted  both  from  auto-  and  heterotransplantation. 
Among  those  who  first  reported  successful  results  were  Krauer,  Hi})lK»rt,  Her- 
litzka,  Grigoriefif,  and  Rubinstein.  In  one  case  a  rai)l>it  became  pregnant  one 
and  one-half  years  after  the  operation.  (Jri^orieO*  saw  1  out  of  12  rabbits  he- 
come  pregnant  after  transplantation.  In  more  recent  times  interesting!;  experi- 
ments have  been  carried  on  to  test  the  influence  of  heredity  in  cases  of  hetero- 
transplantation, by  which  it  is  found  that  the  heritable  (iualiti(\s  of  the  original 
germ-cells  are  not  changed  by  the  new  host. 

A  few  cases  of  impregnation  following  transplantation  in  human  l)oings  hiivo  been  re- 
ported. The  most  famous  one  is  that  of  Morris.  Morris'  case  wjis  one  of  i)olvic  peritonitis 
in  which  both  adnexa  were  removed  and  a  piece  of  ovary  implant  e<l  in  the  cnul  of  one  tube. 
This  patient  aborted  four  months  after  the  operation  and  then  menstruated  for  four  years. 

(Yank  in  1898  reported  3  cases  of  autotransplantation  of  the  ovar>',  in  one  of  which  preg- 
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nanis^  gwag  to  full  term  took  place.  In  another,  probable  abortion  ocemred,  and  in  a  third 
there  was  a  sttapectecl  extra-utt^rine  pref^ancy.  In  1905  HiiUiday^Jrom  reported  the  followbi^ 
case:  A  patient  hwl  amenorrhea  following  u  miscarriage,  with  syniptoms  of  chann?  of  life. 
An  operation  was  perfornied  and  the  ovariesj  which  showed  small  cystic  liegeneration,  were  pe- 
movet!  and  an  ovary  from  another  woman  was  implant^.  Menstruation  appeared  foiir  monthf 
later,  and  four  years  after  conception  took  place,  with  normal  birth. 

We  have  hml  one  «aHe  similar  to  that  reported  by  Morris  in  which  abortion  probaJbly  took 
place  sMiveral  months  after  operation »  Tlte  case  was  reportwl  as  one  of  abortion  by  h**r  famUjr 
physician^  but  a«  the  products  of  conception  were  not  seen  it  cannot  be  regarded  %u;»  abaojulijy 
proved,     Franklin  H.  Martin  and  Maicolm  Storer  have  reported  Bimilar  causes. 

The  lack  of  success  that  most  ovarian  transplantations  meet  with  is  undoubt- 
edly due  to  our  lack  of  knowledge  of  a  proper  technic,  and  the  more  or  leas 
accident^T-l  successes  which  occasionall;  ~  place  ronvinee  one  that  sooner  or 
later,  as  the  science  of  surgery  advances  leans  will  be  found  of  transplatitmg 
the  ovary  so  as  to  maintain  its  functions  v  th  constant  result.  If  such  a  result 
can  be  attained,  many  cases  of  sterility  due  to  gonorrheal  or  tubercular  disea^ 
or  to  ovarian  deficiency  will  he  curable.  In  the  can*  of  transplantation  from 
another  woman  the  question  of  who  is  the  mother  would  become  an  important 
one.  According  to  law>  the  woman  whg  bears  the  child  would  he  regardeti  m  the 
mother,  but  from,  a  biologic  standpoint  the  woman  who  originally  produced 
the  germ-cells  of  the  ovary  should  be  considered  the  true  mother,  for  from  her 
the  child  would  derive  its  heritable  characteristics. 

OrganMherapy. — For  a  full  discussion  of  this  subject,  see  page  64,  It  may 
be  !j>aid  here  that  the  administration  of  ovarian  extracts  has  had  ver>"  little  effect 
in  the  treatment  of  sterility. 

ArUficial  hnpregnation. — At  the  present  day  very  Tittle  is  heard  of  artificial 
impregnation  in  the  human  race,  the  practice  having  fallen  int<}  a  certain  amounft 
of  disrepute  as  a  result  of  religious,  social,  and  oven  legal  objections.  Thcrr  i^ 
no  doubt,  however,  that  the  great  success  that  has  been  attained  in  recent 
years  in  the  artificial  impregnation  of  domestic  animals  will  lead  eventually  to 
a  more  extended  trial  of  its  •possibilities  in  the  treatment  of  sterility  in  woman. 
Artificial  fertilization  of  fishes  was  done  successfully  as  early  as  Ihe  year  1700, 
and  has  been  developed  scientifically  since  the  middle  of  the  last  century,  so 
that  at  present  it  is  an  extremely  important  factor  in  the  industry  of  pisciculture. 
In  the  year  1780  Spallanzani  succeeded  in  artificially  fertilizing  a  bitch,  and  was 
the  first  to  impregnate  thus  an  animal  of  the  mammalian  type.  This  experi- 
ment of  Spallanzani  attracted  much  attention  at  the  time,  but  very  little  was 
done  in  animal  fertilization  for  more  than  a  century.  In  recent  times  the  pro- 
cedure has  again  been  taken  up,  and  has  been  put  to  very  practical  use  in  the 
breeding  of  domestic  animals.  Everest  Millais  reported  15  successful  results 
out  of  19  trials  in  fertilizing  bitches,  and  showed  that  these  results  equaled 
those  of  natural  methods.  Elias  Iwanoff,  a  Russian,  worked  on  the  artificial 
breeding  of  horses,  and  in  1907  reported  that  results  were  even  more  successful 
than  by  natural  breeding.     He  succeeded  in  fertilizing  mares  that  had  pre- 
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viously  been  sterile.  His  experiments  with  cattle,  sheep,  and  other  domestic 
animals  produced  a  like  result.  Since  then  the  process  has  been  widely  adopted 
by  breeders  of  animals. 

To  Marion  Sims  belongs  the  credit  of  being  the  first  to  fertihze  a  woman 
artificially,  which  he  did  in  1866.  The  operation,  however,  has  been  little  prac- 
tised, and  only  a  comparatively  few  cases  have  been  reported.  Rohleder,  in  his 
monograph,  collects  all  the  cases  from  the  literature,  including  his  own,  and, 
making  allowances  for  several  doubtful  instances,  reports  65  cases  with  21  suc- 
cessful results.  Doderlein  has  reported  another  case.  The  subject  has  been 
exhaustively  treated  by  Rohleder  in  an  appendix  to  his  book  entitled  "Die 
Zeugung  beim  Menschen,"  to  which  the  reader  is  referred  for  a  detailed  descrip- 
tion of  the  operation.  The  technic  is  extremely  simple,  and  by  the  method 
suggested  by  Rohleder  there  seems  little  danger  of  sepsis  if  proper  precautions 
are  taken.  By  this  method  the  semen  is  injected  into  the  cervical  canal  after 
a  slight  dilatation. 

By  the  technic  used  by  Sims  the  few  drops  necessary  for  injection  were  col- 
lected from  the  posterior  vault  of  the  vagina  post  coitum.  Rohleder  criticizes 
this  method,  because  the  spermatozoa  are  deposited  and  left  for  a  time  in  the 
acid  secretion  of  the  vagina,  which  is  inimical  to  their  life.  He,  therefore,  takes 
the  semen  from  a  condom  and  injects  it  immediately  into  the  cervix.  The 
operation  is  done  during  the  first  few  days  after  menstruation  and  immediately 
post  coitum.  This  last  he  considers  important,  as  at  that  time  the  alkaline 
secretion  of  the  cervix  is  more  profuse,  and  hence  more  favorable  to  the  life  of 
the  spermatozoon.  It  is  of  very  great  importance  to  exclude  the  possibility  of 
a  gonococcus  infection  by  a  careful  examination  of  the  genitalia  of  botli  husband 
and  wife.     More  than  one  operation  has  resulted  in  gonorrhea. 

It  is  evident  that  artificial  impregnation  is  only  indicated  when  the  genitalia 
of  the  woman  are  practically  normal  except  for  slight  deviations,  such  as  an- 
teflexion of  the  cervix. 


GENEIU^   STMPT0MAT0L06T  IN   GYNEC0L06T 

In  treating  gynecologic  patients  it  is  of  extreme  importance  to  leani  the 
essential  symptom  for  which  the  patient  seeks  relief.  The  eflseptial  aymptoiiiB 
in  pelvic  disease  are  quite  definite,  easily  classified|  and  are  ccHnparatiYdt^ 
reliable  guides  to  a  correct  diagnosis.  In  taking  the  clinical  histozy  of  a4syiie- 
eologic  case  the  chief  complaint  must  first  be  sought,  and  this  oft^  lequirBB 
tact  and  intelligence.  Women  with  pelvic  disease  usually  suffer  from  a  multi- 
tude of  troubles,  each  one  of  which  they  are  likely  to  enumerate  before  men- 
tioning the  principal  cause  of  their  suffering.  Many  patients,  from  various 
motives,  purposely  conceal  their  real  trouble  in  giving  their  clinic^  histoiy, 
leaving  it  for  the  doctor  to  find  it  out  for  himself,  while  others,  in  the  nervous 
excitement  of  a  consultation,  actually  forget  to  mention  the  most  important 
information. 

Most  of  the  essential  symptoms  of  gynecologic  disease  can  be  divided  into 
three  main  groups:  (1)  Those  due  to  abnormal  secretion;  (2)  those  due  to  ab- 
normalities of  bleeding,  including  irregularities  of  menstruation;  (3)  those  due 
to  pain.  It  is  the  purpose  of  this  section  to  interpret  these  symptoms  in  thor 
relation  to  the  various  diseases  which  may  cause  them. 

SYMPTOMS  DUE  TO  ABNORMAL  SBCRETIOirS 

Abnormal  secretions  from  the  genital  tract  not  containing  blood  are  gener- 
ally spoken  of  as  leukorrheal  discharges.  If  a  patient  complains  of  leukorrhea 
IT  is  necessary  to  know  whether  or  not  it  is  constant;  if  not,  at  what  times  it 
occurs,  esj^ecially  with  reference  to  the  menstrual  period;  if  constant,  how  pro- 
fuse it  is;  whether  a  napkin  is  necessary,  etc.  The  patient  must  be  further 
(luestioned  as  to  the  character  of  the  discharge — is  it  thin  and  watery;  is  it  white 
and  milky;  is  it  thick  and  creamy;  is  it  brownish;  is  it  greenish;  does  it  have  a 
I'oul  odor;  is  it  accompanied  by  pain;  does  it  irritate  the  external  genitals;  is  it 
alTcctccl  by  nervous  excitement  or  exhaustion.  It  is  important  also  to  know  the 
duration  of  the  discharge — did  it  come  on  suddenly;  was  it  associated  at  first 
witii  pelvic  pain  or  burning  micturition;  did  it  first  come  on  following  child- 
Uarinj!;;  was  it  present  before  marriage,  etc.  The  replies  to  these  questions  give 
a  most  valua!)le  clue  to  the  diagnosis. 

TIh*  next  step  is  to  determine  the  seat  of  the  abnormal  secretion,  and  this  is 
*.k»ut^  by  inspection  of  the  external  genitals,  by  digital  examination  per  vaginam, 
;uul  by  inspection  of  the  vagina  and  cervix  through  a  speculum.  Discharge 
itviw  the  genital  system  above  the  cervix  must  be  diagnosed  by  inference  and 
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by  exclusion  of  the  parts  available  for  direct  examication.     There  is,  of  course, 

Bomc  phwiolop;ic  socmtion  from  cver>'  part  of  the  genital  tract,  from  the  end  of 
the  tulx*!S  to  the  vulva,  but  it  is  nut  noticeable  to  the  patient  under  normai  con- 
ditions. Abnormal  secretion  i>f  the  tube  downward  is  extremely  rare  on 
account  of  the  valve-like  action  of  the  tubal  isthmus  which  prevents  fluids  pass- 
ing in  the  direction  of  the  uterus.  Under  rare  conditions,  however,  a  hydro- 
salpinx or  a  pyo.salpinx  may  force  oix*n  the  valve  and  discharge  its  contents 
through  the  uterus  and  vagina.  Tlie  first  is  teclinically  ctdled  ^'hj'drops  tubsp 
profluens/^  and  the  second  *'pyosaIpinx  profluens."  There  is  a  sudden  imex- 
pecteil  Hooding  gush  of  water  or  pus,  as  the  case  may  be,  the  amount  of  wiiich  is 
usually  greatly  exaggerated  in  the  mind  of  the  patient.  In  the  case  of  a  pyosal- 
pinx  prof^uens  the  discharge  is  usuatly  followed  by  rehef  of  pain. 

Non-bacterial  hypersecretion  of  the  endometrial  glands  evidently  takes 
place,  but  it  is  very  chflScult  to  identify.  Undoubtedly,  conditions  like  mal- 
positions, adherent  pelvic  i:)eritonitis,  etc.,  which  produce  hyperemia  of  the 
uterus  and  tlii(*kening  of  the  endometrium,  intensify  the  natural  secretion. 
The  secretion  under  nonnal  conditions  is  very  slight^  composed  iis  it  is  of  a 
serous,  albuminous  fluid  material  non-mucoid  in  character.  Conditions  of 
hyperemia  stimulate  also  the  n^ore  active  mucous  glands  of  the  cervix,  so  that 
how  much  of  the  leukorrhea!  discharge  is  due  to  the  endometrium  cannot  be 
detemiined.  It  is  probable  that  the  non-bacterial  discharges  from  the  endcn 
metrium  are  rarely  of  much  clinical  inifiortance.  The  temporary  mild  leukor- 
rhea that  follows  the  catamenia  represents  a  hypersecretion  of  the  endometrial 
glands  J  but  must  be  regardetl  as  pfi^'siologic. 

Bacterial  or  infectious  discharges  from  the  uterine  mucosa  are  comparatively 
uncommon.  The  gonococcus  does  not  have  a  predilection  for  the  endometrium 
and  does  not  often  leave  a  permanent  infection.  Acute  gonorrheal  endometritis 
dot^s,  however,  sometimes  occur,  and  i)roduces  a  {characteristic  purulent  dis- 
charge, which  is  always  iissociated  with  an  infcctiim  of  the  endocervix.  Puer- 
peral sepsis  may  also  caust*  an  acute  or  subacute  endometritis  from  which  may 
issue  a  purulent  or  seropurulent  discharge.  From  botli  gonorrhea  and  puer- 
peral sepsis  there  may  result  a  chronic  interstitial  endometritis  (q,  v.)  which 
may  produce  a  chronic  leukorrhea. 

Tuberculosis  of  the  endometrium,  a  comparatively  rare  disease,  also  causes 
a  chronic  discharge. 

Other  causes  for  leukorrhea  from  the  uterine  canal  are  sloughing  mucous 
or  myomatous  polyps,  sul^mucous  myomas,  and  adenocarcinoma  of  the  endo- 
metrium. The  amount  and  character  of  tlie  discharge  depends  on  the  amount 
of  sloughing,  and  may  be  very  abundant  and  exceedingly  fetid,  shnulating  that 
from  cancer  of  the  cervix. 

Long-retained  products  of  conception,  besides  producing  menorrhagia  and 
metrorrhagia,  cause  a  uterine  discharge  whieh^  if  sepsis  is  present,  is  foul  and 
profuse. 
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Partial  gynatresia,  especially  that  resulting  fro!n  senile  atrophy,   resqlti 

in  retention  of  the  uterine  secretions,  producing  hydrometra  or  pyometra,  which 
may  more  or  less  periodically  discharge  its  contents. 

Most  leukorrhea  comes  from  the  endocervix.  The  glands  of  the  endo- 
cervix  secrete  a  clear  mucus  which  normally  is  hardly  appreciable-  Under 
conditions  of  irritation  or  infection  they  become  very  active  and  pour  forth 
large  amounts  of  mucus,  which  after  reaching  the  vagina  l:)ecoiiies  coagulated 
and  opaque,  so  that  on  issuing  from  the  vagina  it  has  the  characteristic  white 
appearance  from  which  the  term  ^ieukorrhea"  ii^  taken. 

Non-bacterial  hypersecretion  of  the  endoeervicai  glands  may  occur  in 
virgins^  and  is  sometimes  difficult  to  account  for.  There  often  seejns  to  be  an 
associated  nerv^oua  element,  many  of  t^  "ents  being  of  neurotic  or  excitable    I 

temperament.     Nervous  excitement  i  :igue  seem   to  stimulate?    the  di^     I 

charge*  This  can  only  be  accounted  for  on  the  theoiy  of  a  local  h}'porcmia  of  | 
the  genital  organs.  In  many  of  the  caees  }f  leukoirhea  in  virgins,  however,  ' 
there  can  lie  found  a  true  erosion  of  the  cervix  near  the  external  os,  the  repair  J 
of  which  will  caui4c  the  leukorrhea  to  cease.  (The  cause  of  this  so-called  erosio  | 
virginis  has  been  a  matter  of  doubt,  but  it  may  be  observed  that  in  most  of  the 
cases  there  m  a  malposition  of  the  cervix  reBultiug  from  a  retroversion  or  ante-  | 
flexion  of  the  body,  m  that  the  cendx  comes  in  contact  with  the  anterior  vaginal 
wall-     The  erosion  may,  therefore,  be  due  to  frictioti,) 

Lacerations  of  the  cervix  with  ectropion  and  evemon  result  in  a  chronic 
inflammation  and  irritation  of  the  cervical  mucosa,  resulting  in  hypersecretion 
of  the  glands.  There  is  usually  an  associated  mixed  infection  of  various  organ- 
isms. Of  the  Imcterial  infections  of  the  cervix,  gonorrhea  is  the  most  common, 
affecting  as  it  docs  tlie  surface  epithelium,  and  producing  later  mixed  infection 
of  the  deep-lying  glands.  The  chronic  (*ndocervicitjs  from  chronic  gonorrhea 
{q,  V.)  k  most  persistent  and  difficult  to  treat. 

In  cancer  of  the  cervix,  leukorrhea  is  the  earUest  symptom,  and  is  of  clinical 
importance  on  account  of  its  peculiar  character.  The  discharge  is  thin  and 
watery  as  a  result  of  the  serous  transudation  from  newly  made  capiUaries  of  the 
growing  tumor.  Infection  and  sloughing  of  the  cancerous  mass  imbues  the 
discharge  with  a  characteristic  foul,  almost  intolerable  odor. 

A  similar  discharge  may  sometimes  come  from  a  sloughing  myomatous 
polyp  prescmting  at  the  cervix, 

Secretion  from  the  vagina  is  normally  very  slight,  and  the  vagina  of  the 
adult  is  ali^)  comparatively  resistant  to  infection.  In  childhood  it  is  very  sus- 
ceptible Ur  gonorrhea,  and  the  discharge  therefrom  is  exceedingly  purulent, 
abundant,  and  persistent.  Vaginal  discharges  in  mature  women  result  from 
saprophj-tic  and  fungus  infections  in  the  unclean,  and  from  seeondaiy  infec- 
tions from  neglected  gonorrhea. 

Faul  vaginal  discharges  result  from  long-contained  foreign  bodies.  Of  these, 
the  ivorst  offender  is  the  vaginal  pessary,  especially  those  of  the  soft-rubber 
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variety.  Tampons  are  frequently  left  in  from  the  carelessness  of  the  patient 
or  her  physician  and  result  in  a  most  offensive  discharge. 

A  very  important  and  too  little  recognized  cause  of  vaginal  leukorrhea  is 
that  which  results  from  senile  atrophy.  The  color  of  the  discharge,  usually 
very  white,  is  due  to  its  containing  a  great  amount  of  desquamated  vaginal 
epithelium.     It  may  Vje  tinged  with  bkwd. 

Discharges  from  the  external  genitals  are  usually  quite  ob\'ious  in  their  origin. 
Chronic  inflammation  of  Bartholin's  glands,  especially  if  an  abscess  has  been 
lanced,  often  results  in  a  discharging  sinus,  from  which  issues  an  irritating  sero- 
purulent  discharge.  Chronic  inflammation  of  Skene's  glands,  with  a  mixed 
infection,  produces  a  like  result,  as  does  also  a  chronic  gonorrheal  urethritis. 


ABNORMALITIES  OF  MENSTRUATION 

Under  menstrual  disorders  are  included  amenorrhea,  raenorrhagia  and 
metrorrhagia,  dysmenorrhea,  and  vicarious  menstruation. 

Amenorrhea  is  physiologic  Ix'fort^  puberty,  <luriiig  the  months  of  pregnancy, 
and  after  tlie  menopause.  There  is  some  debate  as  to  whether  the  amenorrhea 
that  accompanies  the  first  months  of  lactation  is  physiologic  or  pathologic, 
Nonnal  lactating  women  menstruate  from  sbc  weeks  to  four  months  after  lalx>r. 
If  the  amenorrhea  lasts  longer  than  this  it  probably  signifies  a  too  great  atrophy 
of  the  uterus.  In  women  who  nurse  their  cMldren  tot>  long,  or  who  have  too 
frequently  repeated  labors,  there  is  sometimes  a  long-continued  or  even  per- 
manent amenorrliea  due  to  excessive  genital  atrophy.  Lactating  women 
during  the  amenorrheic  period  do  not  often  conceive. 

Amenorrhea  may  be  the  result  of  genital  aplasia  or  marked  hypoplasia. 
Imperfect  development  of  the  uterus  and  vagina  may  be  associated  with  func- 
titmating  ovaries  with  no  apjxnirance  of  blmxl,  l>ut  with  jieriodic  monthly  general 
s\Tiiptoms  of  eongestion,  tlie  stM'alled  moiiniina  of  menstruation.  Delayed 
puberty  is  often  evidence  of  some  degree  of  hypoplasia  or  infantilism,  and  if  the 
defective  development  is  marked,  it  may  be  followed  by  a  premature  cUmaeteric. 

The  ubs(^ncc  of  bloo*!  that  results  fr{»m  atresia  of  the  vagina  with  fully 
developcil  uterus  and  ovaries  is  not  a  true  amenorrhea,  for  here  the  uterus  actu- 
ally menstruates,  the  blood  l)eing  tlammed  back  in  the  vagina,  uterus,  and 
tubes  (hematocolpos,  hematonietra,  and  hematosaitnnx). 

Castration  produces  amenorrhea.  The  reiK)rted  instuni-es  of  menstruation 
following  castration  are,  many  of  them,  the  result  of  leaving  in  a  small  amount 
of  ovarian  tissue  or  the  possible  presence  of  an  accessory  ovarj'.  Some  of  the 
cases  of  this  kind  are  difficult  to  explain.  Hysterectomy  without  the  removal 
of  the  ovaries  is  followed  Ijy  cessation  of  the  menses,  though  sometimes  the 
molimina  of  menatruation  may  persist. 

For  the  maintenance  of  the  menstrual  function  only  a  very  small  amount 
of  ovarian  tissue  is  requisite.  This  is  observed  in  bilateral  ovarian  tumors 
even  of  enormous  size,  where,  as  a  rule,  there  is  no  disturbance  of  the  monthly 
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periods.    It  is  stated  (Zacharias)  that  even  though  the  parenchj^ina  of  tlir 
ovary  is  destroyed,  the  hilus  of  the  ovar>'  is  sufficient  to  preserve  menstruatioiL 
On  the  other  hand,  when  most  of  the  ovarian  tissue  is  desrtroyed  by  d 
removed  by  operation,  the  menopause  is  usually  premature. 

Amenorrhea  may  be  caused  by  destruction  of  the  uterine  mucosa.     Exam] 
of  this  have  been  seen  after  a  too  vigorous  curetment  or  cauterization,  or  ehemi<^^ 
treatment  of  the  endometrium.  ^| 

There  are  certain  general  constitutional  disturbances  which  may  produci? 
amenorrhea.  Of  the^^e,  one  of  the  most  ini|xirtant  in  the  young  js  chloro^r 
though  it  may  also  cause  severe  menorrhnj^ia.  The  same  is  true  of  simple 
anemia.  Why  deficient  blood  suppressc»s  menstruation  in  one  and  stiinulates 
it  in  another  is  an  uBsolved  problem. 

Of  very  great  impt^rtance  is  the  amenf  lea  which  results  from  di^turbjint 
of  the  various  glands  of  internal  secrt  i^  such,  for  example,  ais  Biy^io^***! 
disciase,  Adthson's  disease,  mjTcedemap  and  the  various  diseases  that  result  from 
disturbances  of  the  pituitary  body.  In  these  conditions  the  fiLmenorrhea  h 
associated  with  an  atrophy  or  defective  development  of  the  internal  and  eoctemal 
genitals. 

Defective  ovarian  function,  signified  by  scanty  menstruation,  delayed 
puberty,  or  permanent  amenorrhea,  often  accompanies  abnormal  adiposity  of 
youth  (Fettkinder)  or  the  sudden  i-apld  accession  of  fat  in  the  mature,  in  both 
of  w!iich  cases  there  is  ujsualiy  some  pathologic  condition  of  one  of  the  internal 
seeretor>^  organs. 

The  relationship  of  tuberculosis  to  amenorrhea  is  of  ver>^  iiBportant  clinical 
significance.  All  forms  of  tuliereulosis  may  be  associated  with  scanty  or  sup- 
pres^si'tl  menses,  more  especially  the  genital  and  peritonealj  and  less  frequently 
the  pulmonary  types. 

Certain  chronic  constitutional  diseases  are  apt  to  be  accompanied  by  amenor- 
rhea. Among  the^,  the  most  important  are  diabetes  mellitus  and  insipidus, 
chronic  nephritis,  leukemia,  syphilis,  cancer  cachesda,  morphinism,  and  alco- 
hohsm. 

Amenorrhea  is  also  common  in  the  various  forms  of  functional  and  chronic 
psychoses,  in  epilepsy;  and  progressive  paralysis. 

Under  the  term  ''functional  amenorrhea"  are  classed  such  cases  of  tem- 
porary cessation  of  the  menses  or  delayed  menarche  as  are  not  related  to  any 
definite  pathologic  condition.  One  of  the  commonest  causes  of  functional 
ameiKirrhea  is  some  sudden  psychic  emotion,  espt^cinlly  that  of  fear  or  anger. 

The  menses  are  often  suppressed  in  their  course  by  chilling  of  the  body 
from  cold  baths,  exposure  to  the  weather,  wet  feet,  etc. 

Anxiety  from  fear  of  pregnancy  or  from  great  desire  to  have  children  may 
delay  the  period  for  days  or  even  months.  In  the  latter  case,  motions  of  ia  child 
may  be  imagined  and  there  may  be  apparent  enlargement  of  the  abdomoi. 
Thcs(»  are  the  so-called  ''phantom  pregnancies." 
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A  common  cause  of  functional  amenorrhea  is  a  change  of  climate  or  occu- 
pation, as  fieen  commonly  among  domestics. 

Vesicovaginal  fistulas  are  not  uncommonly  associated  with  amenorrhea. 

Menorrhagia.— By  this  term  is  meant  excessive  menstruation.  This  may 
consist  of  an  increased  amount  of  blood  at  the  usual  menstrual  period,  or  a 
prolongation  of  the  period,  or  a  too  frequent  recurrence  of  the  menses.  It 
implies  that  during  the  interval  between  tJie  i>eriodi?  there  is  no  appearance  of 
blood. 

The  word  *'menorrhagia"  must,  to  a  certain  extent,  be  used  rc^lativeh^  The 
amount  of  blood  lost  at  each  menstrual  period  varies  considerably  in  different 
individuals,  as  has  iieen  seen.  What  might  be  a  normal  flow  for  a  robust,  full- 
blootied  matron  miglit  constitute  a  depleting  hemorrhage  for  a  delicate,  poorly 
nourishetl  unmarried  woman.  Rome  women  liave  a  physiologic  interval  of 
twenty-three  days^  but  in  a  woman  whosi*  normal  interval  is  twenty-eight  d&ys 
the  early  recurrence  of  the  menses  may  be  im  indication  of  serious  disease. 

The  coagulability  of  the  menstrual  bkjod  is  of  iiuportancC;  for  clots  signify 
some  abnormality.  If  the  clotting  is  considerable  the  case  is  usually  to  be 
regarded  as  one  of  monorrhagia. 

It  is  not  always  easy  to  determine  the  existence  or  the  extent  of  the  menor- 
rhagia,  as  one  is  obliged  to  rely  chiefly  on  the  patient's  history.  This  includes 
the  routine  questions  as  to  tlie  lime  of  puberty,  length  of  t^aeli  menstrual  i>eriod, 
regiilarity  and  duration  of  the  intervid,  amount  of  blood  lost,  presence  or  ab- 
sence of  pain^  and  the  date  of  the  last  menstrual  period.  From  these  questions 
fairly  accurate  data  are  gained  as  to  whetlier  the  patient's  jx-riods  last  over  too 
many  tlays  or  whether  thej'  are  too  frecjuent.  The  amount  of  l>lood  lost  is  more 
difficult  to  ascertain  unless  the  amount  is  so  great  as  to  cause  flooding,  hemor- 
rliages,  fainting  spells,  and  ub\ious  anemia.  In  the  more  moderate  cases  one 
must  judge  from  inferenee,  and  this  can  liest  be  done  by  inquiry-  as  to  the  average 
number  of  napkins  or  pads  used  during  the  j>eriod.  Patients  differ  in  this 
resix^ct  according  to  their  social  station  and  personal  cleanliness,  Ijut  if  the  men- 
struation is  sufficient  to  soak  the  pads  a  change  is  impc^rativ{%  so  that  in  impor- 
tant cases  the  error  is  not  great.  The  average  normal  wom^m  of  cleanly  habits 
uses  three  or  four  napkins  a  day,  the  total  number  for  the  period  averaging 
twelve  to  sixteen.  If  more  tlian  this  an*  used,  menorrhagia  is  suspected,  and  if 
the  numlMT  reaches  eight  to  twelve  a  day  tlie  diagnosis  is  established. 

If  it  appears  evident  from  the  patient's  history  that  she  is  menstruating  too 
much  or  too  often*  the  duration  of  the  condition  must  be  determined.  Has 
menstruation  always  lieen  profuse  sinee  it  bt'gim;  was  it  increased  by  marriage 
or  childbirth;  does  it  date  from  a  miscarriage;  has  there  ever  been  an  attack  of 
* 'inflammation  of  the  b<jwels"  (pelvic  inflammation);  has  the  increase  of  flow 
been  gradual  or  sudden;  has  there  been  enlargement  of  the  al>domen  or  a  lump 
to  be  felt  in  the  abdomen,  are  questions  the  answers  to  \\'hich  are  important 
before  making  a  physical  examination* 
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Causes  of  Mmmrhagia. — We  have  seen  that  a  menstrual  flow  jji  the  newbofi 
is  a  physiologie  reijuit  of  the  influence  of  the  placental  tissue  on  the  j|^til 
organs,  and  that  precocious  menstruation  is  due  to  disturbanees  of  the 
and  pineal  glands, 

Menorrhagia  during  the  firet  decade  foflowing  puberty  is  not  uncomrnos 
and  may  be  ven'  severe  and  intractable.  Some  of  these  young  patients^  are 
chlorotic  and  anemic.  In  others  the  cause  of  the  bleeding  is  otiscure.  It  may 
be,  and  doubtless  often  is,  due  to  some  disturbance  in  the  internal  secretion  of 
the  ovaries  or  of  other  internal  secretory  glands,  or  it  may  Ix"  the  rcault  of 
defective  musculature  of  the  uterus  or  anomalies  of  the  circaiator>'  apparatiu^ 
These  are  omly  theories,  and  have  not  yet  been  scientifically  established.  Di^| 
doubtedly,  some  cases  of  youthful  mer      '    gia  are  the  result  of  masturbation, 

Menorrhagia  iiiay  be  the  revsult  of  passive  congestion  of  the  uterus,  and  b 
not  infrequently  seen  ^^ith  retroflexion  and  prolapse  of  the  uterus.  It  is  prob- 
ably due  to  a  congestion  of  the  uterine  musculature  which  diminishes  its  power 
of  contraction.  In  cases  of  this  kind  there  is  usually  an  associated  varicose 
condition  of  the  veins  contained  in  the  broad  ligaments. 

Excessive  or  abnormal  coitus  is  said  to  be  a  cause  of  menorrhagia.  Acute 
infectious  dbeases,  especially  influenza,  are  an  occasional  cause.  ^ 

Pelvic  conditions^  which  tentt  to  abnonnal  fixation  of  the  uterus^  such  ns  the^ 
adhesions  of  chronic  pelvic  inflammatory  disease,  conduce  to  menorrhagia. 
It  is  difficult  to  say  whether  this  is  due  to  an  interference  with  the  nomud 
muscular  contractions  of  the  uterus^  or  whether  it  is  the  result  of  a  chronii^H 
int€*rstitial  endometritis.  " 

True  chronic  inflammation  of  the  endometrium,  we  have  seen,  is  not  par- 
ticularly common.  When  it  does  occur,  it  is  usually  the  end-result  of  an  acute 
gonorrhea  or  puerperal  Bcpsis.  Chronic  endometritis  {q.  th)  is  apt  to  cjiuse 
menorrhagia.  This  is  especially  true  after  incomplete  al>ortions,  where  small 
portions  of  fetal  tissue  or  of  blood-clots  become  semi-organized  and  attached 
to  tlie  uterine  wall  and  sen^e  as  a  continual  taource  of  irritation  to  the  mucos;L 

Hypertrophy  aiid  hyperplasia  of  the  endometrium  were  formerly'  thought 
to  he  the  chief  primary  cause  of  menorrhagia.  Most  of  the  familiar  conditions 
associated  with  excessive  menstruation,  like  pehic  inflamraations,  fibi^pids, 
mali:)ositions,  etc.,  were  supposed  to  create  in  some  way  a  thickening  or  inflam- 
mation of  the  endometrium  with  consequent  bleeding.  It  is  true  that  hypcr- 
trophied  mucosa  can  usually  be  found  in  such  conditions,  but  it  is  now  kjiown 
that  in  most  cases  the  supposedl}'  diseased  endometrium  is  no  more  nor  lei^  tlian 
a  phase  of  the  physiologic  monthly  cycle  of  congestion. 

Hypertrophy  of  the  endometrium  is  not  found  to  be  a  veiy  common  cause 
of  menorrhagia,  but  occasionally  the  process  passes  beyond  the  ph>*siologic 
limits  and  becomes  permanent.     The  thickened  emdometi  '       m  up 

into  irregular  folrlt^,  wliich  may  be  so  pronounce<:l  as  to  assum  ^       ap* 

pearance.      This  condition,  technically  called  "polypoid  gland  h3  /' 
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may  cause  persistent  and  intractalile  iiienorrhagia.  The  etiology  is  obscure* 
Ad  advanced  form  of  thii^  dij>eiise  is  the  non-mahgiiant  adenoma  of  the  uterus, 
wliich  eaui?t^s  excessive  flowing  and  is  not  cural>le  by  nureting.  It  lacks  the 
microscopic  appearance  and  chnical  course  of  an  adenocarcinoma. 

Tumors  of  the  ovaries  and  operations  on  the  ovaries  have  some  influenee 
on  menstruation.  The  non-mahgnant  tumors,  as  a  rule,  affect  menstruation 
very  Uttle^  but  if  torsion  takes  place,  menorrhagia  is  apt  to  follow.  Malignant 
tumors  of  the  ovEuries  are  verj'  frequently  accompanied  by  increased  menstrual 
bleeding.  Operations  on  the  ovaries,  especially  resections,  are  often  followed  by 
a  premature  or  profuse  menstrual  period. 

Menorrhagia  in  its  most  characteristic  and  constant  form  occurs  in  connec- 
tion with  uterine  myonias.  The  most  severe  forms  of  menorrhagia  result  from 
submucous  fil>roid8,  liut  all  myomtis  of  whatever  kind  have  a  tendency  to  pro- 
duce an  increase  of  the  menstrual  flow.  The  excessive  bleeding  in  the  case  of  a 
submucous  myoma  does  not  come  from  the  mucous  membrane  covering  the 
myoma,  but  from  the  freer  portions,  and  is  always  venous  in  character  (Sampson). 

Myomatous  polyps  often  cause  menstrual  bleeding  of  extreme  severity,  as 
do  mucous  pol>iB  of  the  cervix  and  endometrium, 

Menorrhagia  rluring  the  precjimacteric  and  climacteric  periocLs  is  very 
common.  This  is  frequently  due  to  the  presence  of  fibroids  of  the  uterus,  and 
occasionally  the  result  of  chronic  hypertrophy  of  the  endometrium,  but  in  a 
great  many  instances  no  anatomic  cause  can  l>e  found.  There  is  no  doubt  that 
a  loss  of  tone  in  the  musculature  of  the  uteras,  with  eonsefjuent  insufficiency 
of  uterine  contraction,  plays  an  impuitant  role  in  these  cases. 

It  is  not  at  all  unlikely  that  the  menstrual  disorders  of  the  climacteric,  as 
well  as  those  of  the  menarche,  are  the  result  of  irregularities  in  the  hormones  of 
the  ovarte^s.  It  is  thouglit  by  some  that  practically  all  menorrhagias  are  caused 
ultimately  i>y  a  disturl])an(?e  of  the  internal  secretion  of  the  ovaries,  and  there 
is  much  evidence  that  this  is  true. 

Metrorrhagia. — Uterine  bleeding  that  occurs  indeix^identl}^  of  menstrua- 
tion and  ovulation  is  called  metrorrhagia.  All  metrorrhagia  is  patliologi(%  and 
must  always  be  regarded  in  a  serious  light.  Uterine  bleeding  during  preg- 
nancy is  included  as  a  metrorrhagia,  and  usually  signifies  some  disturbance  of 
the  placenta,  though  there  are  ctuses  where  it  is  evident  that  the  bleeding  comes 
only  from  the  decidua.  This  may  occur  periodically  at  the  usual  time  of  the 
menstrual  wave.  It  cannot  lie  regarded  as  a  true  menstruation,  as  it  is  not 
accompanied  by  o%ailation.  The  bleeding  that  results  from  separation  of  the 
placenta  and  abortion,  from  placenta  pne\ia,  and  hydatidiform  mole  is  metror- 
rhagia, and  is  of  serious  import,  as  is  also  the  continuous  or  interrupted  post- 
partum bleeding  resulting  from  retaine<l  products  of  conception,  placental  poly|)s, 
and  attached  organizeti  blood -clots  (sanguineous  mole).  Persistent  bleeding 
after  one  or  more  curetments  for  retained  products  or  hydatidiform  mole  may 
be  indicative  of  chorio-c^pithelioma. 
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Bleeding  from  the  decidim  of  extra-uterine  pregnancy  is  also  aa  tmpafta&t 
form  of  metrorrhagia.  This  may  or  may  not  be  preceded  by  a  period  of  ameDor- 
rhea,  for  a  tubal  alKjrtion  not  infrequently  occurs  within  the  fii^t  month  of 
pregnimcy.  The  bleeding  of  the  decidua  may^  therefore,  occur  at  the  tim©  of  or 
previous  to  the  regular  menstnial  jjeriod.  Abortion  within  the  first^  month  is 
rare  in  uterine  pregnancy,  but  in  tubal  pregnancy  it  is  said  that  it  takes  plaos 
in  one-fourth  of  the  cases  (Baisch). 

Outside  of  the  various  condiiions  referable  to  pregnancy,  metrorrhagia  is 
usually  due  to  malignant  tumors  or  necrotic  polj^js.  In  these  cases  the  bleeding 
is  the  result  of  the  breaking  off  of  bits*  of  tissue  from  the  growth  or  from  tbj? 
erosion  of  blood-vessels*  The  bleeding  may  Ix?  constant,  or  it  may  result  from 
energetic  movements  of  the  patiei      "  oitus,  or  from  digital  examinations. 

Of  this  class  of  cases  the  most  co  i  and  most  important  are  those  of 

cancer  of  the  cervix.     The  bleedii  very  profuj^t  but  is  alwaj'B  venous 

in  character  and  is  rarely  fatal.  from  cancer  of  the  l>ody  is  dnular 

to  that  from  cervical  cancer,  but,  as  a  rule,  is  less  severe.  Bleeding  from 
necrotic  polyps  varies  from  a  slight  tinge  of  blood  to  verj'  gerious  hemorrhages* 

After  the  menopause  all  bleeding  is  **metrorrhagic''  and  should  e^use  gmve 
concern,  with  unmediate  and  thorough  invei?tigation.  Besides  cancer  of  the 
cervix  and  body  and  necrotic  polyps^  hemorrhages  at  this  period  often  indieii.te 
the  degeneration  of  uterine  fibroids.  It  should  be  borne  in  mind,  however^  that 
mild  bleeding  after  the  menopause  is  very  frequently  due  to  senile  atrophy  and 
vaginitis,  which,  together  with  the  leukorrheal  discharge  that  is  usually  present, 
may  closely  simulate  the  hemorrhage  of  cancer. 

Various  ulcerations  of  the  vagina  and  cervix,  such  m  result  from  foreigQ 
bodies  like  ill-fitting  pessaries,  may  cause  metrorrhagia. 

Severe  lacerations  of  the  cervix,  with  ectropion  and  erosion,  sometimes  vame 
bleeding,  especially  after  coitus.  In  cases  of  this  kind  a  specimeo  should 
always  be  removed  and  examined  microscopically. 


PAIN 

Pain  plays  a  somewhat  illusory*  part  in  pelvic  symptomatology,  for  many 
of  the  most  serious  conditions  often  exist  without  giving  the  patient  discomfort. 
This  is  due  to  the  fact  that  the  pelvic  organs,  though  well  supplied  with  nerves 
from  the  sympathetic  s^^stem,  are  rather  scantily  endowed  with  sensoo^  fibers. 
Thus,  the  cervix  uteri  is  surprisingly  anesthetic  as  far  ns  the  internal  m,  where, 
however,  an  extremely  sensitive  area  is  encounteretl.  The  uterus  and  ov^aries, 
too,  are  quite  insensitive  to  pain,  popular  behef  to  the  contrary.  The  pelvic 
peritoneum,  on  the  other  hand,  is  very  sensitive  and  is  an  important  factor  in 
the  symptomatology. 

Although  the  relationship  of  pain  to  pelvic  disease  is,  in  a  certain  sense, 
secondary  to  the  objective  symptoms  of  abnormal  secretion  and  menstruation, 
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nevertheless  a  proper  interprt'tation  of  it  is  very  neeeasary.  It  has  been  a 
general  behef  that  many  of  the  pelvic  pains  of  svhieh  women  complain  are  from 
a  neurotic  or  hysteric  source.  Tiiis  idea  hats  bc?i*a  greatly  exaggerated  and  htm 
led  to  much  improper  treatment,  and  it  i^  the  purpose  of  the  writer  to  attempt 
to  show,  Ixjth  in  this  section  and  in  that  on  Nervous  Diseases,  that  practically 
all  pelvic  pain  ha^  a  definite  anatomic  and  pathologic  basis. 

Affections  of  the  cervix,  on  account  of  its  insensibility,  cause  no  local  pain. 
Even  the  most  extensive  cancer  causes  no  sensation  in  the  cervix  it;3elf,  pain 
in  this  disease  not  apfx-aring  until  there  ha^  }x*en  extension  into  the  parametrium 
or  metitstasis  into  the  regional  iynipli-glunds.  Lacerations,  erosions,  and 
ulcerations  of  the  cervix  cause  no  direct  subjective  sjTnptoms,  nor  does  acute 
infection  such  as  results  from  gonorrhea.  The  region  of  the  internal  os  is  ex- 
tremely sensitive,  as  is  readily  observetl  in  piissing  a  sound  into  the  uterine  canaL 
Tlijs  sensitiveness  is  apparent  in  the  pains  of  esv^ntial  dysmenorrhea,  in  the 
agonies  of  childbirth,  and  in  the  painful  expulsion  of  clots  in  menorrhagia. 
It  is  quite  pos^sible  that  the  backache  of  retroflexion  is  a  referred  pain,  actually 
locahzed  at  the  junction  of  the  Uxly  and  neck  of  the  uterus. 

The  canal  of  the  uterine  bcdy  is,  to  a  certain  degree,  sensitive.  This  is 
shown  by  (jain  antl  tenderness  of  the  uterus  in  acute  infections  of  the  endo- 
ineTnum  anil  occasionally  in  pennanent  gland  hx'pertrophy.  The  pain  of  so- 
called  uterine  colic,  such  as  results  from  contractions  of  the  uterus  on  a  gauze 
packing,  is  probably  referable  to  the  region  of  the  internal  as. 

Mucii  of  the  pain  from  infections  of  the  pelvis  has  its  seat  in  the  peritoneum. 
Acute  salpingitis  is  extremely  painful,  liut  this  is  due  chiefly  to  peritonitis. 
Distention  of  the  tul>r?  seems  to  cause  little  discomfort,  for  non-adherent  hydro- 
salpinx is  insensitive,  while  the  distention  of  the  tube  hy  ectopic  pregnancy 
usually  gives  no  pain  lj(^ffjre  rutJture. 

The  rupture  of  a  tubal  pregnancy  produces  the  most  severe  lancinating  pain, 
which  is  prctbably  the  r<*sult  of  the  sudden  gush  of  blood  into  the  peritoneal 
cavity  (Baisch).  Subscfpictit  gushes  of  blood  over  the  ix?ntoneal  surface  are 
accompanied  hy  lanrintiting  pains. 

The  subject  of  ovarian  pain  is  one  about  which  there  is  nmch  misappre- 
hension. ^All  pains  in  the  siiles  o(  tlie  ix^lvis  are  ctunmonly  referred  to,  both  by 
patients  and  their  physicians^  as  pains  in  the  ovaries,  whereas,  as  a  matter  of 
fact,  the  ovaries  are  compMratively  insensitive  organs.  It  is  well  known  that 
even  the  largest  ovarian  tumors  are  [lainless  so  far  as  the  ovarian  tissue  is  con- 
cemetl  If.  liowever,  torsion  occurs  tliere  is  intense  pain*  due  to  peritonitic 
irritation  (Baisch).  It  is  a  mistake  to  suppose  that  small  cystic  degeneration 
of  the  ovaries  causes  pain.  This  process  has  Ayetn  shown  to  be  physiologic  up 
to  a  certain  extent,  but  even  if  it  Ix^comes  pathologic  and  reaches  the  stage  of 
retention  cysts,  there  is  no  pain  unless  the  cyst  l>ecomes  twisted  or  involved  in 
peritoneal  adhesions, 

Clu-onic  oophoritis  resulting  frc>m  a  true  inflammation  and  infiltration  of 
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the  ovarian  stroma  doubtless  eauses  pain,  but  it  is  difficult  to  differentiate  the 
pain  that  Gomes  from  tJiG  ovaries  and  that  which  is  produced  by  the  surrouDding 
peritonitic  infiaummtion  which  usually  accompanies  the  oophoritis. 

Ovarian  neuralgia  is  a  term  often  appJied  to  severe  paing  felt  in  the  pelvi*. 
especially  by  neurotic  patients  in  whom  no  definite  anatomic  abnormality  can 
be  made  out  by  iligital  examination.  It  is  very  doubtful  if  there  is  a  true 
ovarian  neuralgia,  and  it  is  probable  that  cases  of  this  kind  are  imperfectly 
diagnosed  as  to  their  pelvic  condition. 

The  most  common  source  of  pelvic  pain  is  that  which  coraes  from  infiaiDiDfl' 
tioQ  or  kritation  of  the  peritoneum.  In  the  acute  infections  this  is  entirelr 
obvious.  When  pelvic  tumors  like  uterine  fibroids  and  ovarian  cystjs  bccoJ 
painful  and  tcwlcr  it  is  almost  certain  thAt.  they  have  l>econie  complicated 
adhesive  iJcritoneal  irritation  or  inflanimauon.  Chronic  adhesive  peritonitis 
of  the  pelvis  is  far  more  common  than  is  ordinarily  realized,  and  even  a  ndld 
grade,  with  few  adiiesions  of  the  adnexa,  may  caupe  very  discomforting  pain. 
It  ia  poBs^ible  that  peivic  adlmsions  may  exist  to  a  ven^  considerable  extent  and 
yet  remain  undetected  by  the  most  expert  examination.  It  is  easy  to  see  h&w 
such  a  condition  might  l>e  regarded  a^  an  example  of  ''ovarian  neural^n," 

When  the  pelvic  adhesions  involve  the  neighboring  organs  the  pain  Toay 
referred  to  these  orsans,  namelyj  the  bladder,  the  rectum,  the  appendix,  ui 
the  colon.     The  source  of  the  pain  is,  however,  peritoneal  in  each  case, 

An  extremefy  important  type  of  pelvic  pain  is  that  which  is  represented  by 
pelvic  pressure.  This  may  he  exerted  in  three  ways;  (1)  By  the  direct  pressure 
force  of  a  growing  incarcerated  tumor;  (2)  by  the  force  of  gravity  resulting  from 
abnonnally  heavy  organs,  and  (3)  by  a  loss  of  integrity  of  the  supporting  struct 
tures,  so  that  the  pelvic  diaphragm  no  longer  properly  counteracts  the  normid 
abdominal  pressure. 

Exanipies  of  tumors  that  may  become  incarcerated  are  the  retrofiexed 
pregnant  uterus,  hirge  myomatji  growing  from  the  posterior  wall  of  the  uterus, 
usually  pc^dunculatedj  ovarian  cysts,  especially  those  that  are  adherent  or 
growing  Ijctween  the  leaver  of  the  broad  ligament,  and  the  laiige,  rapidly  growing 
pc>st  peritoneal  tumory.  The  pressure  pain  in  these  cases  is  general  and  becomes 
mom  severe  as  the  tumor  increases.  Pressure  on  the  ischiadic  nerv^ea  causes^ 
pain  radiating  into  the  legs.  In  advanceti  cases  symptoms  from  obstructioii 
of  the  rectum  and  bladder  ensue. 

Downward  pressure  from  gravity  is  moB.i  often  caused  by  uterine  myomas, 
when  the  tumort?  grow  in  such  a  way  as  to  push  the  uterus  downward  in  the 
direction  which  it  takes  in  prolapse.  Most  fibroids  of  any  significant  size  ajid 
weight  cause  pressure  symptomsj  but  some  do  not,  and  othei^  grow  in  such 
a  way  a>s  actually  to  lift  the  uterus  into  a  higher  plane  in  the  pehis.  For  tliis 
rciison  myomatou>i  tumors  sometimes  grow  to  a  large  eisse  without  giving  the 
patient  any  discomfort.  Gra\ity  pressure  also  results  from  lari?e  congested, 
heavy  uteri,  even  if  not  retro  verted  or  prolapr^ed.     This  is  not  infrequently  sieen 
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after  repair  of  pelvic  relaxation  and  suspension  of  the  uterus,  especially  if  it  be 
attached  to  a  deficient  abdominal  wall. 

Downward  pressure  of  the  pelvic  organs  with  symptoms  is  sometimes  caused 
by  ascites  and  by  overlying  ovarian  tumors.  The  latter,  however,  unless 
adherent  or  incarcerated,  usually  ride  high  in  the  abdomen  and  give  little 
pain. 

The  symptoms  arising  from  relaxed  supports,  with  resultant  misplacement 
and  descent  of  the  organs,  are  not  always  those  of  actual  pain,  but  rather  of 
discomfort.  The  sensation  is  usually  described  as  * 'bearing-down  feelings," 
and  is  invariably  associated  with  fatigue.  A  large  percentage  of  the  cases,  but 
not  all,  have  sacral  backache.  These  symptoms  are  present  in  an  exaggerated 
degree  in  cases  of  prolapse  following  hysterectomy,  where,  in  finishing  the  opera- 
tion, the  surgeon  has  not  properly  suspended  the  vagina. 

As  is  frequently  emphasized  in  this  book,  pelvic  pressure  symptoms  are  of 
the  utmost  importance  in  their  relation  to  the  general  organism  of  the  patient 
and  especially  to  the  nervous  system. 

Pain  in  the  side  is  a  not  infrequent  accompaniment  of  prolapse,  and  is  usually 
referred  to  the  ovaries.  In  the  absence  of  adhesions  or  disease  of  the  tubes, 
these  so-called  ovarian  pains,  as  a  rule,  actually  arise  from  a  congested  varicose 
condition  of  the  veins  of  the  broad  ligaments.  This  congestion  produces  a  dull, 
constant  ache  similar  to  that  experienced  by  men  who  suffer  from  varicocele. 

Backache  as  a  symptom  of  backward  displacement  of  the  uterus  has  been  a 
subject  of  much  debate.  On  account  of  the  fact  that  many  serious  affections 
of  the  pelvis,  including  extreme  retroflexion  and  procidentia,  are  without  back- 
ache, it  is  believed  by  some  that  it  is  not  a  symptom  of  retroversion.  Those 
who  take  this  view  also  point  to  the  fact  that  no  satisfactory  explanation  has 
yet  been  given  as  to  the  exact  cause  of  the  backache.  There  is,  however,  indis- 
putable evidence  that  in  a  large  percentage  of  cases  retroposition  of  the  uterus 
is  definitely  associated  with  backache  and  that  the  retroposition  in  some  way 
causes  the  backache. 

It  is  very  important  to  note  that  the  backache  caused  by  malposition  of 
the  uterus  is  always  sacral  or  very  low  lumbar,  and  is  always  central.  Back- 
aches above  this  region  have  no  relation  to  pelvic  disease  except  so  far  as 
they  may  be  the  result  of  a  general  bodily  weakness  that  has  its  origin  in  some 
pelvic  affection.  In  the  same  way,  pain  between  the  shoulder-blades,  pains  in 
the  trapezius  muscles,  or  in  the  back  of  the  neck  and  headaches  bear  only  a 
secondary  relationship  to  pelvic  disease.  The  sacral  backache  from  retroversion 
does  not  differ  greatly  in  character  from  several  orthopedic  conditions  of  this 
region,  and  from  these  it  must  always  be  carefully  distinguished.  Sacral  back- 
ache may  also  be  the  result  of  pelvic  inflammatory  disease  with  peritoneal 
adhesions  of  the  posterior  pelvic  wall. 

Cancer  of  the  cervix  in  its  later  stages  causes  an  excruciating  backache,  but 
it  is  usually  one  sided  and  extends  down  into  the  gluteal  and  sciatic  region.   This 
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ly  aft^r  extension  of  the  dis£?asi?  into  the  parametrium  ajid 
-fjmidi^^  and  is  always  an  indication  of  an  advanced  st&^  d 


said  that  fibroids  are  not  inherently  painful  unless  inflanit^l 
carcenited.  An  exception  to  this  h  the  oocasional  m'lmnt'iici' 
ntei^titial  fibroids.  This  pain  i^  charat*terized  by  a  mutithlv 
'ing  usually  a  definite  relationship  to  the  meni§trual  periods.  It 
al  in  its  occurrence,  and  asually  appears  from  a  week  to  m 
:araenia.  The  pain  is  referred  rather  definitely  to  tlie  uterine 
fmblei*  in  character  that  of  dysmenorrhea.  Fibmids  that  pn> 
>nienon  are  usually  of  sniall  or  niotierate  size  and  intrainuTBl  m 
itimrvs;  thi^  ^min  frntn  thps**  tiiniors  IS  sporadic,  coming  on  wit  boat 
sf^-vreral  hours,  .         t*i  ippearing  fur  an  indefinite  |>criod, 

A  special  type  of  pain  frequently  se  in  KjTi«^*^^ologit*  patients  is  one  that 
lH*gin.*  in  t  he  loins,  extanding  baekwaj  '^  the  lumbar  region  and  forward  into 
the  lower  aMoinen,  It  i$  associated  *  i  general  fatigue.  Many  of  these 
patients  are  individuals  of  deficient  muscular  power  who  have  gained  weight 
rapidly.  The  pain  is  due  to  the  dragging  weight  of  a  heavy  abdominal  wall  m 
the  muscles  of  the  lateral  abdomen  and  back,  and  can  often  be  n?lieved  ctmi- 
pletely  by  a  properly  fitting  corKctor  abdonunal  suppcirtu  If,  in  addition  tu  tiie 
aceiiHiulation  of  fatj  thene  also  exists  a  diastasis  of  the  abdominal  recti  musct 
the  nymptom.s  are  much  more  marked  and  may  nece^itate  an  Qpemtion* 

Another  fortn  of  pain  observed  very  frequently  in  women  is  that  referred 
the  ciiecjrx  and  termed  coccygodynia,  Tliis  pain  is  often  severe  and  may 
disabling,  Tlie  causes  of  coceygod>-nia  are  usually  referable  to  some  trauma 
of  the  corcyK,  of  which  tlie  m*>st  t*ommon  are  fractures  or  dislocations  fmin 
talis  or  from  unskilful  instrumentation  at  childbirth.  The  tip  of  the  coccyx 
may  by  such  injuries  be  displaced  into  such  a  position  that  it  is  continually 
ex|H)S(Hl  to  slight  traumatism,  especially  when  the  patient  is  sitting.  The 
('(mdition  if  severe  may  require  surgical  removal  of  the  coccyx. 

in  many  instances  the  pain  is  the  result  not  of  a  serious  injury  to  the  coccjrx, 
[»ut  to  its  anatomic  structure,  by  which  the  tip  is  exposed  to  constant  trauma- 
tism while*  the  patient  is  in  the  sitting  posture.  Faulty  positions  in  sitting  may 
luiiig  about  a  Hke  result  even  when  the  anatomy  of  the  coccyx  is  entirely  nor- 
mal. 

Sometimes  coccygodynia  is  regarded  as  a  purely  nervous  manifestation. 
It  is  piobable  that  in  most  cases  the  pain  is  actual,  though  it  may  be  overvalued 
m  the  patient's  mind. 

Hie  pains  of  menstruation  are  dwelt  on  at  length  in  the  section  on  Dysmen- 

v^rh^\*»  io  which  the  reader  is  referred.     It  should,  however,  be  emphasized  here 

hvit,  iu  gtMK^ral  the  pains  of  pelvic  disease,  from  whatever  source,  are  usually 

^^iHv^^ttnl  during  the  period  of  menstrual  congestion.     This  is  notably  true  of 

^11^  txvsuUing  from  immobilized  organs  like  adherent  adnexa,  incarcerated 
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PART  III 

OPERATIVE  GYNECOLOGY 


OPERATIONS  ON  THE  VULVA 

VULVBCTOliT 

The  indications  for  removal  of  the  vulva  are  most  commonly  cancer,  krau- 
rosis, tuberculosis,  elephantiasis,  and  esthiomene. 


tJruv  fes*-^ 


FlU.  212. — VrLVECTOMY. 

The  dotihlc  linos  show  the  ixtsition  of  tlu>  initial  incisions.     The  area  iDcludcSd  between  these  lines  is  to 

Ih-  completely  (liMsoctod  uway. 
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The  operatitm  is  not  a  difficult  one,  but  requires  speria!  attention  to  coap- 
tation of  the  woynd  edgej?  in  order  to  safeguard  against  the  prechs|x»sitioii  which 
large  wounds  of  tlie  vulva  have  to  sepsis. 

An  oval  incision  is  made  about  the  entire  \iilva  external  to  the  diseased  tissue, 
extending  from  atwve  the  clitoris  to  a  point  between  the  fourchette  and  the 
anus. 


viP^^auv^w^ 


hu..  213.— VULV 
C'lo^»lm■  nf  the  wound. 


A  second  circular  incision  is  then  iMiitlr  al>out  the  vaginal  orifice  and  meatus 
urinarius,  s[x*eial  care  lieing  taken  to  lea^e  as  witJe  a  margin  about  the  meatus 
as  the  exigencies  of  the  case  will  permit.  The  structures  lying  between  these 
tw^o  incisions  are  dissected  awa^^  in  one  piece,  the  depth  of  the  incision  depend- 
ing on  the  nature  of  the  disease  for  which  the  operation  is  Wing  done.  There 
is  always  considerable  hemorrhage,  especially  in  the  region  about  the  clitoris. 
As  the  vessels  are  apt  to  retract  to  a  pi>sition  troublesome  to  reach,  it  is  advisable 
to  control  each  wpurtlng  vessel  as  soon  as  it  appears.  The  wound  is  closeci  in 
the  form  of  a  racquet,  the  tipper  edges  of  the  outer  wound  being  approximated 
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from  side  to  side  down  to  the  ptiint  of  the  woimd  just  above  the  meatus.  At 
this  pe^iiit  the  vd^^ps  of  the  outer  und  hiner  wound  are  appTOxiiiiat<»d. 

Soinetimei?  the  excision  of  the  vulva  h  necessarily  so  extensive  that  various 
plastic  maneuvers  must  be  resorted  to. 

If  the  vaguial  inueous  nienilirtine  cannot  easily  lie  approximated  to  the  edge 
of  the  skin  wound,  the  vagiiia  can  be  freed  for  a  short  distance  and  thu^^  he 
brought  down  more  ea.sily. 

In  operating  for  eaneer  of  the  vulva  it  is  often  necessary  to  make  so  wide* 
dissection  out  on  the  skin  that  the  method  of  approximation  above  described 
is  not  fe:L^ihJe.  The  classical  [)!astic  device  for  overcoming  this  difficulty  is  to 
make  a  wide  trianficuJar  intusion  with  the  apex  t-oward  the  thighs.  The  tri- 
angular area  of  skin  included  within  Ihe  lines  of  incision  is  somewhat  loosely 
attached  and  can  easily  ix?  slid  inward  toward  the  vagina.  The  wound  edges 
can  then  be  approximated. 


Fig.  214.— Basset's  OpEruTtov  for  CA^rKn  of  the  Vt  lva.     The  iNctMOK, 

BmbtI  perfomia   the  pomplpte  fifM-n»tion   at   mw   twitting.     We  recoiumend  Tfti2ssiK>   niKhod  ot 

(^Msecting.  the  iaguiiitti  regions  first  and  perforndnR  a  vulvectoiny  at  a  later  apt^rution. 

SPECIAL    OPERATION   FOR   CANCER   OF   VULVA 

The  best  niethod  for  of>eratin^  on  eaiicer  of  the  \^ilva  is  that  recomniendeT 

fcy  *niu«!d|r.    He  tlivides  the  ojxTation  into  two  stapes,  the  first  l>eing  a  dl'^iseetion 

^IIm»  two  inguinal  regions,  and  the  seconti,  jserfornied  sonietiiiie  later,  a  reuioval 
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of  the  primary  cancer  mass.  The  two-stage  oj)eratioii  is  especially  advisable  be- 
Ciuise  it  is  inipossilile  to  secure  first  inteniitjii  healing  frtjm  the  \i^il%*e<*toiuy  wound, 
and  if  the  inguinal  reiE;i(>ns  have  Ijeen  (hsseefed  at  tlie  same  time  tlie}'  are  almost 
sure  to  be  infected  from  the  vulvar  area.  This  results  in  an  enonnous  gaping 
wound  whirh  rctjuirrs  weeks  of  pniinilatioii  and  slow  healing. 

The  dissection  of  the  inguinal  regions  t^  carried  out  by  the  Basset  method. 
A  long  inguinal  incision  is  made  as  in  an  ojjeration  for  inguinal  hernia,  the  inci- 
sion being  carried  somewhat  further  toward  the  vulva  so  as  to  allow  for  wide 
retraction  of  tlie  skin.  The  aptmeurosis  of  tlie  external  oliliqup  is  divided  as  in 
a  hernia  operation  and  the  round  ligament  exi_M>setI  from  the  externa!  to  the 


Fl<i.  215. —  DlSMEfTUjN  UF  THE  IsfJllNAL  ReGION  POR  CaKVRU  OF  THK  VlXVA, 

The  round  liputment  is  Ix^ing  freed,  with  i^lauduhir  and  fatty  tissiit'  attuchid* 


internal  ring.  Tlie  ligament  is  lifted  out  of  its  l>ed,  care  being  taken  that  us 
nnich  of  the  surrounding  fatty  ami  cellular  tissue  shall  atihere  to  it  as  possible, 
for  in  this  are  contained  the  lymphatics  of  the  so-called  ''upf^er  jx^'dicle/' 

Wlien  the  Hgament  has  lieen  fi-eed  to  the  internal  ring  one  sees  at  this  point 
the  epigastric  artery  and  vein.  The  small  peritoneal  cukk'sac  which  surrounds 
the  round  ligament  at  its  entrance  into  the  pf^ritoncal  cavity  is  now  shown. 
Without  opening  the  i>eritoneum  a  retractor  is  inserted  into  this  culdesac  and 
drawn  strongly  upward,  as  in  Fig.  2b5.  This  exposes  the  anterior  part  of  the 
internal  iliac  fossa.  All  the  glandular  and  cellular  fatty  tissue  is  then  dissected 
away  from  the  iliac  veasels.    Returning  now  to  the  inner  end  of  the  round  liga- 
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ment  (/.  e,,  at  the  external  ininiinal  ring)  tlie  cellular  ti&siie  about  it  is  caret ail> 
dissected  away  well  down  into  the  ui>per  jmrt  of  ilie  labium  nmjus.  Tliis  ix^iu- 
pletes  the  dissection  of  the  *' upper  jDediele"  or  chain  of  iyniphatics. 

The  next  step  is  to  free  the  lower  ehain.  This  consists  in  removing  ihr  cel- 
lular fatty  tissue  around  the  saphenous  and  fenioi^al  vessels.  The  lower  lip  of 
the  inguinal  incision  is  retract ed  downwani  to  the  upf^r  part  of  Scarpa V  tri- 
angle.   If  more  room  is  necessary  a  peri^endicular  incision  may  be  made  extend- 


Ficj,  216,— DiHst^Ttrjv  r>F  THE  IvoriNAL  Rkoion  rem  Tancer  of  the  VruvA. 
Konioval  of  the  uppfr  ehniii  of  IjinphHtiPS. 


iiiK  from  the  inguinal  inciston  over  Scarpa's  triangle.  One  dissects  then  lill  the 
cellular  tissue  from  the  outer  part  of  the  triangle  to  the  labium  majus,  completely 
denuding  the  attachments  of  adductor  longus  and  pectineus  nuiseles  and  the 
femoral  vessels.  If  the  tissues  have  been  invaded  and  ait?  voluminous  it  is 
ttumetimes  necessary  to  tie  and  divide  the  saphenous  vein. 

Ilie  next  step  and  one  of  imptirtance  is  to  remove  the  glandulai'  tissue  be- 
iwaili   the   femoral   ring.     This  is  accomplished  by  cutting  across  Poupart's 
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lipanient  (Fig.  217)  and  through  the  femoral  ring  just  mside  the  femoral  vein. 
It  tiiiiy  even  l>e  necessary  to  incise  the  hmiy  attachnient  (if  tliml>ernat  s  ligament. 
\Vht*n  the  cellular  ti^ue  of  tliis  region  hti.s  Ikh^h  thoroughly  cleaned  out  the  round 
ligament  is  then  tied  and  cut  at  its  point  *>f  entrance  into  the  peritoneal  ca\ity 
and  the  ligament  removed  with  the  entire  glandular  fatty  mass  attached.  In 
order  to  make  a  elean  d!S8<*clion  it  is  neeessar}'  to  tie  the  deep  epigastric  vessels 
close  to  their  point  of  origin. 


Fi«.  217. — DraftECTTON  of  tbk  IwofrNAL  Re«ioK  fob  Cancer  of  tr%  Vut^va, 

Expii«ni»^  of  tho  lower  cliaiu  of  tyinplisitlr«  by  lifting  up  Poii part's  lignm<?nt.    Th**  rod  line  indieaf*^ 

thr  direr'* JOTJ  uf  Iho  incision  whidi  in  iu  divide  Puupjirt'^*  liKument*    Exixjsiiire  of  thi-  vesswlh. 


The  final  step  ii^  to  restore  the  inguinal  eann!.  The  femoral  ring  i.s  closed  t»y 
suturing  the  internal  olvliqne  to  the  femoral  fascia.  Over  thitS  the  severed  ends 
of  Poupart's  ligament  are  sutured  together. 

Ba.s.si>t  recommends  leaving  in  a  small  drain  lending  from  the  deep  subperi- 
toneal space. 

Both  inguinal  regions  should  Ih^  dissected  in  tlic  same  radical  manner. 

The  scH'orif!  stage  of  the  operation  as  described  l)v  Taussig  is  as  follows: 

"Two  weeks  later  the  inguinal  wounds  have  healefl,  usually  by  first  intention. 
We*  miw^  priK'ecfl  Uy  an  excision  of  the  vulva,  using  neitlicr  scalpt^l  nor  scisson?. 
hut  ordy  the  (*auter>^-knife.    No  attempt  is  made  afterward  to  close  the  entire 
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wound  by  a  dis^seetian  of  flaps.  A  half-tlozen  silkworm-prut  silttire^  art*  \i»\ 
uierply  to  approxuiiiite  the  skin  edges.  Thus  a  considerable  surface  is  left  de* 
milled.  No  dressing  is  kept  on  the  wound  after  the  patient  is  bai.'k  in  \vi 
Under  the  open-air  treatment  with  the  oeeasional  assistance  of  dry  beat  and  the 
frequent  iiriit^ation  of  the  vuIvmp  wound  with  Dakin'8  sokition,  rapid  granulatiofi 


Fio»  218.— Di^>i '  iii.N  i4    I 
Poupart's  lijfamfnt  bus  hti.-ii  disHie^l, 


Iw  iipptT  Mild  luvvi-r  cliaiii.s  uf  alajids  are  being  itMnoi 


CH    MMWat 


is  obtairip<l  iind  none  of  the  necrosis  and  infection  tliiit  otherwise  is  usually  as- 
sociated with  extensive  vulvar  excisions  apfieai's/' 

OPERATIONS    ON   BARTHOLIN'S    GLANDS 

\^ry  acute  abscesses  of  Bartholin's  glands  sometimes  require  incision  and 
evacuation  of  the  pus.  The  incision  in  this  case  should  alwaj's  lie  made  through 
the  skin  on  the  outer  aspect  of  the  enlarged  gland  rather  than  through  the 
modified  menihrane  on  the  vaginal  side.  After  subsidence  of  the  iuflanimatory 
process  the  gland  should  always  be  removed  by  a  radical  dissection,  as  other- 
wise it  is  almost  sure  to  give  trouble  later^  either  as  a  recurrent  abscess  or  in 
the  form  of  a  cyst,     Many  of  the  abscess*^  of  Bartholin's  glands  when  the  in- 
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flammatory  proeci^s  is  not  violently  acute  can  Ije  excised  without  preliminary 
incision,  the  defision  as  to  this  pfjint  ln^inp:  determined  by  the  amount  of  infiltra- 
tion or  involvenient  of  the  siirroundinp;  tissues. 

Cj'Bts  of  Barthohn's  glands,  even  when  small,  should  always  be  radically 
excised,  otherwise  they  are  sure  to  recur. 


Fiti.  211*. — D1B8BCTTON  OF  BAKTHOuN'a  Gland  FDR 
Cyst  OR  AnrtfEHs, 
The  iiiciiricin  is  TJituif  thruu«h  the  skin  outmdr  of 
»h(*  lubiurm  n>iniis.  The  rysiit'  Kl^J'^d  is  dissitM'ttHl  out 
rntire  yvith  hhuit-pniiittrj  :4<nM!!ini>:.  In  ortjer  to 
}fc\(iid  rii))turirii£  the  03'st  the  liiissifotion  Lh  r-arried 
iiijt  on  thv  outer  nidc*  firni.  the  re^tioii  of  tho  duct 


U?M. 


iJtam 


FiG.  220.  —  ExctROV  OP  Bartholin's 
Gland. 
Thr  wound  external  to  the  lubiiitii 
miiiU8  IN  clo,-<c^  with  de<>p  silkwonii-Kut 
sutures,  A  wiiitill  nililwr  drain  h  plarecl 
throuich  a  .stnh-wouiifh  to  In*  removed  tii 
thirty-^.ix  to  forty-eiuht  bour^,  orhiter  if  an 
absce:ss  has  l>eeii  exM-etcd, 


The  complete  oix^rations  for  both  abscess  and  cyst  are  practically  itlenticaL 
The  patient  should  be  fully  anesthetized,  for  the  dissection  must  always  be 
carried  deeply  into  the  tissues,  and  there  is,  as  a  rule,  troublesome  bleeding. 
Tlie  incision  is  made  on  tlie  outer  surface  of  the  swelling;  through  the  skin.  An 
attempt  is  then  nmde  to  dissect  out  the  capsule  of  the  afisress  or  c^'st,  the  outer 
portion  ernljcdded  bc-ticath  the  skin  lx?ing  treated  first.  The  dissection  is 
gradually  brought  arountl  toward  the  inner  sidt\  where  it  becomes  mon*  diffi- 
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cult  on  account  of  the  adherence  of  the  thin  membrane  of  tbe  inner  side  of  tin 
labium  minus*  The  area  of  the  duct  is  approached  last,  and  as  tbe  dj^sedian 
is  carried  aeroas  this  portion  the  tumor  uj^iually  eolJapses  and  disehiu^^es  its  cmo- 
tenia.  It  is  not  always  possible  to  enucleate  the  entire  tumor  without  ruptur- 
ing the  capsule  before  crossing  the  duct;  nevertheless,  if  this  can  be  doni^t  <^ 
results  of  tbe  operation  are  much  more  satisfactory.  If  the  capsule  has  ixAr 
lapsed  it  must  be  removed  fronx  the  depth  of  the  wound  in  ragged  shitxii*,  rem* 
nants  of  which  if  left  behind  are  liable  to  be  the  Bouree  of  a  future  reeuirence. 

In  di^^seetmg  out  a  fresh  gonorrheal  abscess  it  should  be  remembered  that 
the  pus  is  c  n  under  considerable  tension.  If  the  abscess  is  aceidentaliy  rap- 
tured the  ej&  of  the  operator,  which  are  necessai*ily  in  a  position  near  the  field 

n  from  the  F^purting  pus. 
uld  Ix*  taken  to  stop  all  the  heinor- 
rieeding  cannot  be  controlled  in  this 
'cding  tissues.  The  tlead  space  Ifift 
most  part  by  buried  deep  mituifR 
in  the  bed  of  the  wound  leatllng  to 
>w  the  original  incision.  The  msm 
a  deeply  placed,  the  ends  of  which 


-U     J. 


of  operation,  are  in  — - □ 

Before  closing  the  wouna     eat 
jhage  with  ligatures  of  fine  eaigut. 
way,  deep  suturest  may  be  t^*         ri 
by  removal  of  the  tumor 
A  small  drain  tif  folded  ru'  i 

a  small  stab- wound  to  om  and 

wound  is  closed  with  silkwomi-g 
are  shotted. 


OPERATIONS  ON  THE  CERVIX 

DILATATION  OF  THE  CERVIX 

Dilatation  of  the  cervical  canal  is  performed  as  a  therapeutic  measure  for 
sterility  and  dysmenorrhea,  and  as  a  preliminary  stfep  to  curetage  of  the  body 
of  the  uterus  and  repair  of  the  cervix. 

With  the  patient  in  the  perineal  position,  the  anterior  lip  of  the  cervix  is 
grasped  in  the  middle  by  a  pair  of  double  hooks  (or  bullet  forceps).  Enough 
tissue  should  be  included  in  the  double  hooks  to  prevent  their  tearing  out  and 
causing  a  laceration. 

The  best  instnmient  is  that  devised  by  Cullen,  the  hooks  of  which  are  mouse- 
toothed,  and  by  their  firmer  hold  on  the  tissues  cause  less  tearing  than  do  the 
ordinary  so-called  bullet  forceps. 

The  cervix  is  drawn  gently  down  toward  the  vaginal  introitus.  Strong 
traction  should  be  avoided.  Dilatation  of  the  non-pregnant  uterus  is  most 
safely  carried  out  with  Hanks'  graduated  dilators.  It  is  best  if  possible  to 
secure  a  set  of  old-fashioned  dilators  which  have  a  short  thrust  with  only  a 
slight  angle.  (The  dilators  usually  sold  are  too  long  and  too  sharply  bent.) 
The  first  dilator  should  be  passed  with  extreme  care  in  all  cases,  for  deviations 
or  angulations  of  the  canal,  or  obstructions  from  stenosis  or  growths,  may 
deflect  the  point  of  the  instrument  into  and  through  the  uterine  tissue.  In 
certain  conditions  of  atony  of  the  uterus,  more  especially  such  as  exist  after  the 
menopause  or  during  gestation,  an  instrument  may  perforate  the  uterine  wall 
with  almost  inappreciable  resistance. 

If  the  first  dilator  does  not  discover  the  direction  of  the  canal  at  once,  a 
fine  probe  should  be  used.  When  the  direction  of  the  canal  has  been  estab- 
lished the  successive  sizes  of  the  dilators  are  used  until  the  last  has  been  passed. 
If  greater  or  more  prolonged  dilatation  is  desired,  as  in  the  treatment  of  dys- 
menorrhea and  sterility  or  of  retained  products  of  conception,  Goodell  dilators 
may  then  be  used.  These  must  be  handled  with  care,  as  it  is  an  easy  matter 
to  split  the  side  of  the  cervix  with  them  and  cause  a  dangerous  hemorrhage.  If 
the  dilatation  is  being  done  for  exploration  or  curetage  of  the  endometrium,  it 
need  not  be  carried  beyond  the  passage  of  the  largest  Hanks'  dilator. 

The  next  step  is  to  ascertain  the  depth  of  the  uterus,  and  this  is  done  with 
a  measured  uterine  sound.  This  is  also  a  dangerous  instrument,  and  one  which 
most  often  is  responsible  for  perforation  of  the  uterine  wall.  In  order  to  avoid 
this  accident  the  sound  before  being  passed  should  be  bent  to  the  same  angle 
as  the  dilators.  In  passing  it  no  more  pressure  should  be  exerted  than  is  made 
by  the  friction  of  resting  it  on  the  forefinger. 
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Sometimes  a  eervix  is  difficult  to  dilate,  as  occum,  for  example^  In  tJie  hypch 
plastic  anteflexed  type  of  uterus,  where  there  is  a  dense  band  of  conneetive  Uj^^ue 
at  the  int-ernal  oe.  The  difficuhy  of  passing  the  sound  must  be  met  by  strciog 
cQuntertraction  on  the  double  hooks  in  the  anterior  lip  of  the  cervix^  and  may 
result  in  lacerating  the  tissue.  If  such  a  laceration  occurs  it  should  be  repairwl 
with  fine  catgut,  for  if  neglected  the  wound  may  beconie  infected  and  eaufie  g 
long-standing  and  intractable  cervicitis*  In  order  to  avoid  the  accident  of 
lacemtiiig  the  cervical  lip  when  it  h  found  that  the  dilatation  Is  going  to  W 
difficult,  two  pairs  of  double  hooks  may  be  used  inserted  each  on  one  side  ti 
the  cervix.  If  laceration  takes  places  less  injury  is  done,  as  the  wound  dot^s  ni^t_ 
communicate  with  the  mucouij  membrane. 


CURETAGE 


4 


Since  our  knowledge  of  the  physiologic  and  pathologic   proeesse?*  of  thr 
uterine  mucosa  has  been  put  on  a  new  scie  fitific  basis  the  use  of  the  curet  ^h 
much  less  frequent  than  formerly.  ^| 

As  a  curative  agent ^  its  principal  function  is  for  the  removal  of  p^odact^  of 
conception  that  cannot  Ije  extracteii  in  any  other  way,  and  oc<74*sionaily  m 
some  cases  of  hypertrophy  or  clm>GJe  inflammatiun  of  the  endometrium  and 
for  chronic  endocervicitis. 

Its  chief  um  is  for  the  removal  of  ent  >raetrial  tissue  for  tlic  purpose  of 
miero&copic  examination. 

After  dilatation  of  the  cervix  and  pa^  ge  of  the  sound  to  determine  ilw 
depth  of  the  uterus,  it  is  best  to  explore  the  uterine  canal  next  with  a  pair  of 
placenta  forceps.  Thest>  can  now  be  used  safely  beeaua^  the  direction  and  depth 
of  the  canal  is  known*  The  object  of  the  placenta  forceps  is  to  dis>cover  anti 
remove  polypoid  growths  which  may  escap<^  detection  with  the  curet. 

The  curet  is  ptissed  into  the  canal  in  the  samo  manner  su^  that  descrilied  for 
the  sound.  It  should  not  be  bent  at  an  angle  sharfXT  than  that  of  the  dilators 
unless  it  is  licing  used  to  remove  some  resistant  nuiteritil  like  that  of  adherent 
placental  tissue.  If  the  object  of  the  curetage  is  the  i^moval  of  hypertrophic 
mucosa  the  entire  uterine  canal  is  thoroughly  scraped  with  a  sharp  curet  until 
everywhere  the  sharp  scratch  of  the  subnmcosii,  the  so-called  erf  uierinc,  can 
l>e  heard.  Each  time  the  curet  is  carrie<l  into  the  uterine  canal  it  should  be 
passed  lightly  on  the  finger,  but  it  may  be  drawn  out  vigorously. 

If  the  object  of  the  curetment  is  the  removal  of  fetal  tissue,  it  is  best  to  use 
a  blunt  wire  curet,  especially  if  the  retained  tissues  arc  infected.  The  deep 
scarification  of  the  uterine  canal,  under  such  circumstances,  may  eajry  the  in- 
fection into  fresh  lymph-channels  and  encourage  or  set  up  a  dangerous  puer- 
peral infection.  If  in  the  case  of  retained  products  of  conception  it  is  difficult 
to  remove  all  the  contents  of  the  uterus,  it  is  betternot  to  err  on  the  side  of  l>einp 
too  thorough,  for  the  danger  of  perforating  the  uterus  or  of  spreadinj;^  infection 
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is  great-er  than  that  of  leaving  in  fxirtions  of  fetal  tissue,  which  are  itsiiany  ex- 
p*^lled  spootaneously.  This  inay  nt'ciisionally  require  a  later  ruretment,  when 
the  uterus  is  lesj>  liable  t*>  infeetinii  tjr  pi»rf oration. 

When  the  curctage  is  being  employefl  for  diaf^osis  a  small  sharp  curet  is 
usrd,  which  explores  every  part  c;f  the  uterine  eanah  If  the  tissue  removed  Is 
sugeestive  of  malignimey,  the  euret  is  purposely  carnetl  deep  into  the  uterine 
wall  in  order  to  Ix^  able  to  tell  by  microscopic  examination  whether  or  not  the 
disease  has  invadefl  the  myometrium.  In  eurctinji  for  diagnosis  the  placenta 
forceps  must  always  he  us<»d  in  ord(*r  not  to  miss  any  polypoid  fsrowths. 

C'uretage  of  the  cervix  for  endocerviritis  shouJtl  be  done  with  a  small,  very 
sharp  curet,  and  the  eureting  should  Ik*  {M>nfin(^  to  the  cervical  canah  for  if  the 
fundus  is  included  there  is  danger  of  spreading  the  infection  of  the  endocervical 
^lauils. 

After  cureting  the  endometrium  no  further  treatment  is  usually  necessary, 
it  being  impcjrtant  to  avoid  intra-uterine  douches  and  chemical  applications. 
If  there  is  severe  bleeding,  it  may»  unrler  rare  circumstances,  be  nefessar>'  to 
pack  the  uterus  witli  sterile  gau?.e,  though  such  bleetling  can  usually  be  con- 
trolled by  packing  the  vagina  tightly  against  the  uterine  vessels. 

If  it  seems  likely  that  bits  of  tissue  have  been  left  in  the  uterine  cavity,  these 
may  be  wiped  out  with  a  strip  of  gauze  carrie<b  preferaljly,  '»ii  '^  Bnrragetampcm 
extractor.  It  shouU!  be  remend>eretl,  however,  that  the  uterus  is  frequently 
perforated  by  this  wiping-out  process. 

Curetment  for  (*ancer  of  the  cervix  is  l>c^st  done  with  a  large,  comparatively 
sharp  curet,  which,  however,  nmst  l>e  used  with  great  care  wlien  in  proximity 
to  the  bladder  or  posterior  culdesac,  or  the  uterine  vessels. 

Cases  for  curetagt*  should  always  \k*  sulijected  to  a  thorough  surgical  prepara- 
tion, ami  should,  with  few  exceptions,  Ix*  anesthetized.  If  patients  are  projx^rly 
prepared,  anil  the  operation  ilone  uufler  antiseptic  i>recaytions,  simple  puncture 
of  the  uterus  ordinarily  does  no  harm,  ami  it  is  usually  not  necessiiry  to  sew  up 
the  wound  through  a  laparatoniy  incision.  The  patient  should,  however,  be 
watched  <*arcfully  for  possihie  hemorrhage. 

Larger  wounds,  such  as  are  made  by  the  curet  or  placenta  forceps,  especially 
in  removing  fetal  tissue,  may  allow  the  gut  to  prolapse  into  the  uterine  canal, 

Pei-foration  of  the  p{»sterior  culdesac  made  while  cureting  cancer  of  the 
cer\^ix  is  almost  inevitably  followed  by  fatal  peritonitis. 

TRACHELOPLASTY 

Repair  of  the  cervix  is  indicated  in  conditions  of  erosion,  eversion^  and 
inflammation,  and  is  intended  to  restore  the  organ  aj?  nearly"  as  possible  to  its 
normal  appearance  and  tissue  condition.  Most  operations  for  repair  of  the 
cervix  are  bas<Hl  on  the  ojK-ration  originally  suggested  by  Emmet.  The  technie 
of  the  openition  is  as  follows: 
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With  the  patient  in  the  perineal  position,  dilatatifin  of  the  cervix  is  Bust 
formed  in  order  to  make  the  tissue  softer  and  more  pliable  and  to  give 
room  for  the  passage  of  ligatures.  The  anterior  and  posterior  lijis  of  Ibe  e 
are  graspeci  eac^h  with  double  hooks  plared  exacihj  in  the  rnidfilt  linCf  a§  in< 
cated  by  the  central  raph^,  from  which  ratliate  the  branching  folds*  of  t  he  een'ii 
mucosa  (arbor  \itae).  The  double  hooks  are  then  brought  closely  together 
as  to  approximate  the  two  cervical  lips*  In  cases  of  laceration  this  gives  au 
accurate  idea  a^  to  whether  the  cervix  has  been  torn  on  one  or  hoth  sides,  it 
is  somewhat  more  common  to  find  that  the  tear  is  unUakral,  and  that  the 
need  be  carried  out  only  on  one  side. 


^rhis  point  ia  ejiiphiisisEe*!  becaiwe  tht*  beginiwr  is  apt  to  plac?e  the  traelitin  foreepe  mid 


^^*^M 


between  the  ends  of  the  t^ar  and  denuLi. 
forceps  in  tho  inifiUiio  of  thf  cervix  and  don. 
methoit  of  ti^chnie  is  not  carried  out  the 
later  to  cause?  either  an  atrci?iitt  of  the 


[dp  of  thi^  forceps,  inslHr-af!  of  placiup  tbp 
[y  whfxe  the  tear  )iKii4.'Ut4.<«.  If  tht?  hklU^r 
ill  rf»i*uU  iti  a  crooked  itiirud  whirh  is  *pf 
ilniu^  opf-niii^E  in  imo  rnd  of  the  waurid. 


^ 


Fig.  221. — Tracheloplasty.     Unilateral  Tear. 
Heart-shaped  outUne  of  the  area  to  be  denuded. 

When  the  location  of  the  tear  or  tears  has  been  definitely  made,  the  limit  of 
the  denudation  at  the  os  is  marked  with  the  scalpel  on  one  or  both  sides  of  the 
traction  forceps.  In  marking  these  points  it  must  be  bome  in  mind  that  the 
exit  of  the  new  canal  must  be  funnel  shaped,  so  that  it  is  better  to  err  on  the 
side  of  getting  it  too  wide  than  too  narrow,  otherwise  there  is  danger  of  atresia 
in  later  life  when  the  cervix  becomes  atrophied. 

These  important  landmarks  having  been  made,  the  lip)s  of  the  cervix  are 
drawn  widely  apart  and  the  area  of  denudation  outlined  with  the  scalpel.  This 
area  simply  includes  the  sides  and  angle  of  the  laceration  (Fig.  221).    The 
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outHide  edge  is  a  continuous  line*  from  the  mark  on  ihp  antrrior  lip  to  that  of 
the  postOTor  hp  in  the  smooth  vaginal  portion  i>f  tlie  {^ervical  membrane;  the 
insitle  edge  constitutes  a  Une  between  points  in  the  nm^h  endocemeal  mucous 
membrane.  The  width  of  the  denu<]ation  area  is  usuaily  almut  |  inch,  eorre- 
spoiuling  to  the  nntural  thickness  of  the  cervical  wall.  It  is  important  that  the 
fij!;ur(^  of  (l<»nydatioti  Ix"  syrmnetrieally  drawn  on  the  two  lips,  so  that  when  th(^y 
are  approximated  for  suture  there  will  be  |)rrfeet  eoaptation  of  the  wound 
edgci;!.     The  denudation  of  tlie  niark<MlH>ut  area  is  made  with  a  small  scalpel, 


KlU.  22Z— TRACHBlJOPLABTy. 

I'nilat* ml  doruidation  of  Lcfvix  and  plnvitm  of  M  itches. 

Ix^jdnninp;  from  the  mucous  fnend)ranc,  and  should  Ite  carried  out  so  that  the 
tissue  to  Ix*  removed  from  both  lips  and  the  aujile  between  them  is  taken  ott'  in 
one  piece.  If  tiiere  is  a  ^reni  deal  of  scar-tissue  Inmeath  tlie  denuiled  surface 
it  may  be  dissei'ted  out  in  small  wedg(*-shaped  pieces. 

When  the  laceration  is  deep,  deinidation  of  the  an^le  usually  causes  some 
bleeiiing  from  the  cervical  artery.  This  sliouhl  be  c<>nt rolled  by  a  ligature 
passed  into  the  tissue  with  a  needle  liefore  the  stitches  are  placed,  for  if  this 
bleeding  is  neglected  it  may  give  trouble  during  tlie  convalescence,  sometimes 
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requiring  a  secondary  operation.    If  there  are  seveial  lacerations,  they 
be  denuded  before  putting  in  the  stitches. 

The  placing  of  the  sutures  naay  cau^  conmderable  embarmasment  on  tbe 
part  of  the  operator  if  the  laceration  is  a  deep  one,  or  if  the  cervis  cannot  be 
drawn  well  down  to  the  introitus.  This  diific:ulty  may^  however,  always  be 
avoideti  by  the  proper  use  of  special  needles. 

The  best  needle  m  that  originally  devised  by  Enampt*  tfe  h«s  a  flight  ctirve»  and  can  be 
forced  through  the  tough  fibrous  tissue  of  the  wn'k  witbuui  tbug^r  erf  hrt^ukinir.  »«  swcidnit 
which  may  l>e  very  troublesome. 

The  placing  of  the  firat  suture  is  the  most  important.  If  the  angle  b  tUffi- 
cult  to  reach,  it  h  best  to  use  a  "double  header*'  suturt^^— »".  **.,  one  with  a  m*edle 
on  each  ejid.  The  first  needle  is  passed  from  within  outward  on  onp  h'p,  so  thut 
it  will  issue  well  beyond  the  angle  of  denudation  (Fig,  222),     The  other  needle 


Fiii.  :^23. U  S  J  U*  T  E  rt  \  f .  TaVCBELOPLA  *TT 


Fiu.  224, — LACfifiATED  Cervix  wtth  Oxt  Lir 
Lokqeh  than  this  Otii£&. 


is  then  parsed  in  a  similar  way  in  the  other  lip,  and  the  two  ends  are  fastenad 
in  a  clamp.  By  pa&sing  the  sutnrt*  in  this  way  no  difficulty  m  eiieountcred,  and 
it  k  placed  so  high  beyond  the  angle  that  when  tied  it  sejires  to  control  any 
cervical  vessels  that  might  otherwise  bleed  later.  The  other  sutures  are  th«?n 
placed  in  like  manner,  the  '^double  header"  no  longer  being  necessary'  after 
the  fimt  one  or  two  stitches-  It  h  best  to  elarap  the  end.s  of  the  .sutures  without 
tying  until  they  have  all  been  placed.  Sutures  are  then  placed  on  the  dejauded 
are^i  of  the  other  side  if  a  double  laceration  m  present.  When  all  the  sutures  are 
in  pla(*e  the  traction  forceps  are  removed  and  the  sutures  tied.  The  best  suture 
material  in  No.  1  chromicized  catgut. 

Not  infrequently  one  lip,  usually  the  anterior^  is  longer  than  the  other,  so 
that  the  denuded  area^  do  not  match  when  approximated  (Fig.  224)*  If  the 
difference  in  length  is  only  slight,  the  difficulty  may  be  obviated  by  placbg 
a  tenaculum  in  the  side  of  the  longer  lip,  a  short  distance  from  the  angle 
of  denudation,  and  drawing  it  sharply  outward.  This  creates  a  new  angle 
and  makes  the  two  lips  of  equal  length.  One  hp^  however,  may  Iw?  ^y  much 
longer  than  the  other  that  this  maneuver  will  not  suffice  to  make  their  length 
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equal.  In  this  case  the  end  of  the  longer  lip  may  be  amputated  by  a  wedge- 
shaped  mcision  antl  the  edges  sewed  with  catgut.  In  this  way  the  lips  are 
easily  made  of  eijual  length. 


Fig.  225. — Tul^cuelupi^^hty. 
Method  of  creatiriR  a  new  angle  when  one  lip  is  lougt^r  than  the  othiier.     If  thid  cannot  be  dono 
OB  account  of  the  atifliit'ss  ot  the  lissuest  a  wedtje-elmped  piece  may  t>o  removed  froiii  the  end  of  the 
longer  Up. 


Fio.  226.^TRACHi:t.opi**ftTy. 
Creating  u  new  auglr  when  one  lip  ii*  longer  thtiii  thf>  other* 

When  the  hypertrophy  and  elongation  of  one  lip  is  very  marked  the  preeeding 
operation  is  not  Ruffieient  to  equalize  the  two  li|i^.  It  is  then  necessary  to  ampu- 
tate the  elongated  lip.  This  is  done  liy  removing  it  hy  a  wedge-shaped  incision 
(Fig*  227).     The  edges  of  the  wound  may  then  be  e^^ily  approximated  by  a  few 
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iiiterrtipted  catgut  sutures  (Fig.  228).     Wh^n  the  ainputatit)n  wound  Iia;^  Imn 
closed  the  two  lips  are  equal  in  length  and  the  opf?ratjon  for  the  laceraticm 
earned  out  as  in  the  ordinary  ease. 

Sometimes  the  hypertrophy  of  the  subnmeoua  coiinective  tissue  nlon^ 
center  of  the  canal  is  so  great  thfit  the  denudetl  areas  of  the  sides  caniaot 
approximated  without  too  grt^at  tension  on  the  atitchesi  (Fig.  230).     To  obv 


FtG.  21*7. — Thai  MfeLopi,.A?5TV, 


Fig,  22H.— TRjicHKLopuAart, 

AniiMiluttau  of  an   elcin|tiil<>d   Up.     Closure  of 

wouric!. 


Fio.  229.— Track  Pf-op  LA  STY, 

Amputation  of  as   pioiii^iited  lip.     Closure  of 

wom^d. 


thiK  a  traiisveiBe  wedge  may  be  removed  f '  one  or  lioth  hpSp  and  the  edgca*  of 
the  miieous  membrane  sewed  with  eatgut  (i  igs*  231,  232).  TSTien  this  m  dotw 
it  will  V>e  frmnd  that  the  denuded  areafi  can  be  approximated  without  diffif«if>\ 
When  the  tear  is  i^tellate  there  are  more  than  two  lacerations  and  the  rej^air 
looks  somewhat  complieated.  By  sewing  up  each  t^ar  as  above  no  great  difficulty 
is  encountered  a  smooth  result  depending  on  the  ingenuity  of  the  operator. 
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Fiii,  230._Et,TuopioN-  OF  TiiE  Cervical  Mreors  Memdii.kne  After  a  Severe  Bilateral 

La*'ehation. 


ID^nui^6  Jfrta 


Fig,  2:n— TfL\cHEiKj'Pi^\sTY. 

Rt-moval    iif    wivijEf -^hiijmi    f*if'cr    frtmj     Hif    mertcd 

miiinms  Tiiiniljraric.     (HaketH   nipthurl.) 


Sulo>fex> 


I'lU.   232. — TltACHELOPLASTT. 

BukiT's  nietlicxl  of  redufinK  redunri- 
mxi  and  pvf»rhul  muoous  membrane  by 
thi*  ff'tiiova]  of  wfdKfw, 


AMPUTATION  OF  THE  CERVIX 

The  chief  indication  for  amputation  of  tht^  cervix  is  in  procidentia,  where 
the  cervix  is  usually  elonfcat^d  and  attenuated. 

The  oi^eration  of  amputation  should  not  Ix*  preceded  l>y  dilatation^  a  pro* 
cedure  wliich  S4j  t<t retches  and  thinsUjut  the  canal  that  it  is  ilifficult  to  avoid 
tearing  into  it  in  the  process  of  stripping  out  the  cervix.  A  sound  is  first  pas^sed 
to  determine  the  depth  of  the  uterus  luul  <  ervix  and  to  ascertain  approximately 
the  level  of  the  internal  os.  A  wound  is  then  puissed  through  the  urethra  into 
the  blailder  fold,  where  it  is  reflected  from  the  cervix.  This  fold  is  usually  found 
on  the  anterior  wall  of  the  cervix  very  near  the  external  os,  and  a  knowledge  of 
its  exact  position  is  very  important. 
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Traction  hooks  aw  then  pln<.-tHl  unv  ut  vin-h  corner  of  the  tm^ScoSi^m 
middle  of  the  eer\'ix,  including  both  Itp^  and  sejiling  I  ho  opening,  i^  as  to  avoid 
the  expulsion  of  any  endocervical  discharge  during  the  operation. 

With  the  cervix  hekl  out  in  strong  traction  a  circular  incision  h  made  j 
beyond  the  reflection  of  the  bladder  fold.     The  assistant  exerci.'ses  roua 
traction  on  the  vaginal  mucous  nienihrane,  and  the  circular  difisection  is  carried 
out  with  a  knife  until  the  small  tubular  core  of  the  cer\^x  is  reached,  great  carc' 


.'oid      I 


FtG.  'SiS. — AMPttTATION  OF  TBK  CKRVtX 

The  cervix  has  been  dmwn  welJ  uut  from  the  vagiria.     The  cent'^w  i^  iK'inR  cirnjmoi/^rfJ  at  tht 
juuctiuD  of  the  bladder  with  the  portio  vag;iiuijii«. 


being  taken  not  to  injure  the  bhidiler  fold.  The  fold  <>f  Douglas'  pouch  on  tht 
posterior  wall  of  the  cer\dx  is  usually  not  in  danger  in  this  tiissection,  as  it  is 
attached  higher  up  than  the  bladder.  After  the  core  of  cervix  is  reached  it 
will  be  found  that  the  tissue  of  the  uterine  wall  can  easily  t»e  stripjx^d  back  from 
it  by  gauze  dissection  (Fig.  233),  the  knife  Ix'ing  occasionally  necessary  to  sever 
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especially  resistant  eoniiet'tive-tiasuc"  fibers.  This  clissertion  is  carried  to  within 
a  short  distance  of  the  internal  os,  as  deterniined  by  the  leng^th  of  thf*cervl\  pre- 
viously ascertained*  The  two  traction  forei'ps- are  then  in?K*rtei!  in  the  sides  of 
the  cenacal  tube  close  to  the  limit  of  the  dissection,  mid  held  by  the  assistants. 
The  cervix  is  drawn  strongly  outward  by  the  remaining  traction  forceps  and  the 


I  '       \\ipiTATioN  OF  THE  Cervix. 

The  elongated  conivlike  cervix  baa  been  stripped  out  of  ita  U»d  and  is  now  ready  for  amputation. 

tubular  core  is  amputated  by  a  wetlp(Kshn|>ed  incision,  m  that  the  uterine  por- 
tion win  l>e  convex.  This  is  an  im|)4)rtant  niuneuvcr,  l>ocause  it  leaves  a  con- 
venient stump  for  tiie  iiisertion  of  stitches  throu|i;h  the  cervical  nmcous  mem- 
brane— the  stump  InAnu,  held  forward  by  the  two  traction  forceps.  If  this 
precaution  is  not  taken,  the  cervical  mucous  membrane  will  retract  sharply 
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back,  and  be  so  hidden  from  view  that  it  is  difScuit  to  place  sutures  in  it. 
the  dissection  the  bleeding  may  be  little  or  great,  depending  on  the  amotmt  d 
congestion  in  the  individual  case.  The  bleeding  points  are  now  tied,  preCenblf 
with  No.  0  catgut. 

The  placing  of  the  sutures  should  be  carried  out  with  gfeat  precision^  for  it 
is  to  the  exact  approximation  of  the  wound  edges  that  the  operation  owes  its 


Via.  235. — Amputation  of  the  Cervix. 
The  cen'ix  has  licen  amputated  so  that  the  stump  juts  from  tlie  surrounding  tissue  in  the  form  oC 
a  wpdf^o.  Three  sutures  have  been  introduced  into  the  anterior  lip  of  the  cervical  stump  and  contin- 
ued to  the  va^jinal  niueous  membrane,  taking  in  a  little  of  the  intervening  tissue.  Three  other  c<htp- 
.spoiidiiiK  >utures  are  next  passed  through  the  posterior  cervical  wall  in  the  same  way.  By  the  tjnng 
of  these  six  sutures  the  niueous  membrane  of  the  cervical  canal  and  that  of  the  vagina  are  exactly 
approximated.      (See  V'lR.  337.) 


sii(*((»ss.     Inaccurate  coaptation  almost  invariably  results  in  local  sepsis,  with 
soiiK^tinics  a  very  marked  constitutional  reaction. 

The  cervical  stump  is  held  in  the  middle  line  by  the  traction  forceps.  Three 
sutures  are  placcnl  through  the  anterior  lip  of  the  cervical  stump  including  the 
mucous  membrane,  and  carried  to  the  ant<?rior  edge  of  the  vaginal  flap  (Fig.  235). 
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Three  sutures  are  then  passed  through  the  posterior  lip  of  t!ie  cervical  hp  to 
the  iX)sterior  edge  of  the  vn^iiiiil  fliip.  Next  a  suture  is  j^asseil  from  tlte 
aiit«'nor  vagiual  flap  iirross,  inrluiling  the  left  cervieal  angle,  and  issuing  from 
the  jxksterior  flap  at  a  |K>itit  direetly  opixjsite  to  that  from  which  it  started. 
The  ends  of  the  suture  are  elam|ied  and  drawn  strongly  to  the  right ,  the  traction 
forceps  Ixnng  n^iiioveti  (Fig.  236).  A  long-pointed  tenaculum  is  then  inserted 
in  the  edge'  of  the  vaginal  flap  at  a  point  exactly  between  the  entrance  and  exit 
of  the  last  placed  croiss-sutiire  and  drawn  strongly  outward.     Cross-sutures  are 


Fiti.  236. — Ampitation  op  the  Cervix. 
Monnor  of  introducing  the  lateral  siitim^s  »o  lir?  to  soevir*'  extiH  apprnxiniatloti.  Tlif  first  suture 
i*i  drnwii  ■s^harply  to  thf  opposite?  tjidt*  and  u  tpnaciilum  plar'i^d  in  the*  ongl**  itT  thf  viiKirial  wnurKl-  The 
auturf?*  fuu  th<*n  l)e  accumri'ly  iniroduiu'd,  yr>  as  to  Jiv*nfl  any  pucki'rinK  or  clumsy  coaptalioii  of  the 
wnund  t^Res.  The  !*ijturr^  iiiiiliii^c  the  uiiif'ou»?  inpiiibraiie  of  the  r'er%'i3t  tiud  that  of  tht'  vuKiiia  {iipi 
in  Fig.  235),  though  apijlird  first,  tire  oiuittt'd  in  this  drawing  for  the  sakr  of  ohnirer  ilhisstration. 

now  placed  from  the  anterior  to  the*  posterior  flap,  each  one  including  some  of 
the  loose  paracervieal  tissue  to  avoid  leavioR  a  dead  space.  The  same  pro- 
cedure is  then  carried  out  on  the  other  side  of  the  cervical  stum[>.  When  the 
stitches  are  tied  it  will  l>e  found  that  exact  coaptation  has  l>een  secured.  By 
employing  this  technic  sepsis  will  rarely  occur  and  scar  formation  or  atresia  of 
the  canal  need  not  be  feared. 

The  ofM'ration  just  tlescrilxHi  is  a  high  amputation  of  the  cervix.  Low  am- 
putation is  done  in  the  same  way  for  removal  of  the  cervix  when  not  elongated, 
the  dissection  l^eing  carried  up  only  a  ,short  distance. 
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Fig.  237. — Amputation  of  the  Cervix. 
Hepar's  method,  showing  the  manner  in  which  the  approximation  sutures  are  iutrodueed.   The 
sutures  on  ea<"h  .side  are  pa.ss(xl  deeply  into  the  i)aracervieal  tissue  so  as  to  assist  in  «>ntrc^ing  hemor- 
rhage, th(;  most  imixjrtaut  blood-vessels  lying  in  th(;se  areas. 


lui.  23x. — Ampitatiox  of  the  Cervix. 
.Sutures  tied  and  oi)eratiou  fiiiislu'd. 

SCHRODER'S  OPERATION 

Schroder's  oponition  is  u.sed  for  intractable  endocervicitis,  and  is  designinl 
for  the  complete  removal  of  the  endocervical  mucous  membrano. 

The  c(Tvix  is  first  seized  with  two  pairs  of  double  hooks  or  traction  fon'e]>. 
one  on  each  lip  of  the  cervix,  and  drawn  down  to  the  vaginal  introitu-s.  The 
cervix  is  then  split  on  each  side  with  the  scalix'l,  the  incision  being  carricHl  well 
up  toward  tli(»  internal  os,  in  a  manner  simulating  a  deep  bilateral  lacenition. 
Bleedinjr  points  are  clamped  and  tied.  The  lips  are  then  held  widely  apart  by 
the  traction  forceps.  From  each  lip  a  transvtTse  wcnlge-shaped  piece  i:<  taken, 
including!;  all  the  mucous  membrane^  excepting  a  narrow  margin  near  the  internal 
OS,  into  which  sutures  can  be  placed.     The  shajM'  of  the  wedge  of  tissue  to  l>e 
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Fig.  230. — Cervicitis  and  Endocervicitis,  with  Formation  of  Nabothian  Cysts. 


Fig.  240. — Schroder's  Operation  for  Extir-      Fig.  241. — Schroder's  Operation  for  Extir- 


pation of  the  Endocervix. 

First  step.     The  cervix  is  bein^  cut  bilaterally 

to  the  level  of  the  internal  os. 


PATION  OF  THE  EnDOCERVIX. 

The  bilateral  incision  has  been  made.  The 
mucous  membrane  of  the  posterior  lip  has  been 
removed  and  the  mucous  membrane  of  the  an- 
terior lip  is  l)eing  dissected  in  the  same  manner. 


removed  will  be  understood  by  reference  to  Fig.  241.    The  cervical  mucous 
membrane  of  the  vaginal  portion  of  each  lip  is  approximated  to  the  margin  of 


■■>. 
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endocervical  mucous  membrane  by  two  catgut  sutures.    In  i^pioximatiiig  theK 
edges  the  lips  are  folded  in  on  themselves,  so  that  the  cervical  canal  is 


Fio.  242. — Schboder's  Operation  for  Extir- 
pation OF  THE  EnDOCERVIX. 
The  mucosa  has  been  removed  from  both 
lips.  On  the  anterior  lip  the  mucous  membrane 
of  the  cervical  canal  has  been  united  to  that  of 
tlie  portio  by  three  sutures.  The  same  process 
is  being  repeated  on  the  posterior  lip,  the  middle 
suture  having  been  passed. 


Fig.  243.— Schroder's  Operation  fok  EmB> 

PATION  OF  THE  ENDOCBRVIX. 

The  mucosa  has  been  removed  and  the  ap- 
proximation of  the  cut  edge  of  the  eervinl 
mucous  membrane  to  that  of  the  portio  fas* 
been  secured  by  the  sutures  on  emeh  lip.  The 
angles  are  being  denuded,  the  rest  of  the  open- 
tion  being  carried  out  exactly  as  an  Emmet** 
tracheloplasty. 


lined  with  the  epithelial  surface  of  the  vaginal  portion.     Before  tying  the 
jsutures  the  traction  forceps  must  be  removed,  but  the  cervix  may  be  stiU  held 


Fig.  244. — Schroder's  Operation. 
Aiial<»8  ready  for  suture. 


Ficj.  245. — Schroder's      Operatiok 

PLETED. 


COM- 


(lown  by  api^lying  one  of  thoin  to  the  anterior  wall  of  the  cervix  sufficiently 
hi^li  to  avoid  (\\ertinj2;  any  tension  on  the  stitches.  When  the  anterior  and 
posterior  walls  have  l)een  folded  in  and  the  stitches  tied  it  will  be  found  that 
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the  cut  surfaces  on  the  sides  of  the  cervix  now  present  the  appearance  seen  when 
a  bilateral  laceration  has  Ix^en  denuded  and  ready  for  the  placing  of  the  sutures. 
The  sutures  are  then  placed  in  the  manner  described  for  a  tracheloplasty. 

In  passing  the  sutures  which  fold  in  the  cervical  lips  a  small  full-curved 
needle  should  be  employed,  and  great  care  should  lx>  exercised  to  avoid  tearing 
through  the  endocervical  mucous  membrane,  for  if  this  happens  it  is  difficult 
afterward  to  place  the  stitch-  so  that  it  will  hold  securely.  The  success  of  the 
operation  depends  very  largely  on  the  skilful  placing  of  these  mucous  membrane 
sutures,  for  if  they  give  way  the  result  is  a  long  and  cicatricial  process  of  healing. 

Schroder's  operation  is  a  radical  but  almost  certain  cure  for  endocervicitis, 
but  it  is  difficult  of  performance  and  should  not  be  attempted  except  by  those 
experienced  in  plastic  surgery,  for  if  improperly  done  the  result  is  a  troublesome 
nmtilation  of  the  cervix. 


OPERATIONS  ON  THE  VAGINA 

ANTERIOR  COLPOPLASTY.     (AUTHOR'S  METHOD.) 

The  description  of  this  operation  can  be  understood  only  by  reference  to  the 
accompanying  cuts  and  diagrams. 


iTG^cv\\tt%  ' 


Fu;.  24().— Operation  for  Ty^tocele.     (Author's  method.) 
In  order  to  expose  the  cystoeele  hefore  IwninninK  the  deimdation,  tenacula  arc  placed  in  the  upper 
annl«'>  of  the  iiitroitii;*  uiid  drawn  upward  and  outward.     This  brings  the  cystoeele  into  a  eonwoieDt 
position  fr)r  operation. 

The  field  of  operation  is  exposed  by  inserting  tenacula  in  the  upper  angles 
of  the  introitus  made  hy  the  anterior  fold  of  the  vestibule  with  the  lateral  walL^ 
of  the  va^^ina  (Fig.  246).     By  drawing  the  tenacula  outward  the  whole  cysto- 

«0S 
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eele  is  brought  into  full  ^itnv.  The  tir^t  step  is  to  iimp  out  the  area  for  denuda- 
tion by  selecting  and  marking  the  im0vs  of  the  figure.  The  jwints  F  mid  D 
(Fig.  247)  are  first  eho.^en  by  j>ii'king  up  tlie  mucous  membrane  with  two  pairs 
of  thmnb  forceps  and  drawing  them  together  in  the  middle  line.  The  pomts 
should  I)e  selected  so  that  when  *ifiproxi mated  in  front  uf  the  eer\'ix  the  eysto- 
eele  is  entirel%'  reduced  and  the  tension  is  suiiic lent  to  form  a  sort  of  l)ridge  in 
front  of  the  cervix,  forcing  it  backward.     By  pinching  the  forceps  together  the 


¥ui.  247.— 'Anteriob  CoLPoPU\HTr. 

points  are  marked  in  the  mucous  membrane.  The  points  G  and  C  are  next 
selected.  The.se  are  also  chosen  S4>  that  when  approximated  in  the  middle 
line  the  anterior  part  of  the  eystocele  witl  be  approxinuited.  These  points, 
G  and  C,  are  always  closer  together  than  F  and  D,  because  the  vagina  should 
not  tx*  drai^Ti  too  tightly  near  the  introitus.  The  p<:)int  E  is  in  the  central  line, 
just  at  the  reflection  of  the  vaginal  nuicovjs  membrane  from  the  portio  of  the 
cer\^bc.  When  the  jxiints  have  been  carefully  marked,  the  area  included  between 
E,  JD,  C,  G,  and  F  is  denuded  wth  Emmet's  scissors.    Eki^erience  has  shown 
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that  this  method  of  denudation  is  safer,  more  rapid,  and  more  satisfactory  than 
removal  of  the  mucous  membrane  by  the  splitting  of  a  flap.  When  the  area 
has  been  denuded  a  suture  is  first  placed,  entering  the  mucous  membrane  at  Z), 


Vi  P^tftMt^^?^ 


Ftg.  24a — Operation  for  Ctstocelb.     Anterior  Colpoplasty.     (Author's  method.) 
Tho  amount  of  cystoiM'le  is  detoriiiinod  by  folding  the  rtnlundant  wall  in  tho  manner  here  depicted. 
By  pressiiiK  tin*  tliumb  forcep.-*  four  Iandriuirk.<s  are  nmd<'  in  the  niucfuis  membrane  which  sier\e  a»  i 
Kuid(^  to  the  denudation.     These  four  marks  corr<*siK)nd  to  the  poiutii  A,  B,  C,  and  D  in  the  diagnm 
(Vxti.  247). 


pa.s.^ing  across  tho  cy.stooolo,  and  issuing  at  F.  The  ends  of  the  suture  are  clamped 
and  drawn  sharply  upward  by  tlio  a.ssistant.  This  ai)proximates  and  brinp 
into  easy  n^ach  the  odgos  E-F  and  E-D,  which  are  then  united  by  several  inter- 
rupted sutures. 


OPERATIONS   OX   THE   VAGINA 


611 


The  first  stage  of  the  o|X'mtion  is  now  complett'd,  and  should  result  in  reduc- 
ing the  posterior  part  of  the  cvstocele  and  (irawin^  a  ti^ht  bar  of  tissue  across 
the  front  of  the  cervix.  The  second  stage  of  the  operation  is  directed  to  the 
anterior  part  of  the  cystoeele  which  includes  the  urethra.  This  portion  is 
usually  protulierant,  thoup;!!  the  prominence  of  the  tissue  is  often  due  rather  to 
hypertrophy  of  the  vaginal  wall  than  to  hernia  of  the  urethra. 

A  point  A  m  selected  several  centimeters  from  the  urethra,  which  will, 
without  too  great  tension^  meet  the  points  G  and  C  when  Ivrought  together  in 


Fro.  249, — OpERATtoN  fok  Ctbtockhb.     (Author's  incthod.) 
Stitches  placerJ  and  rcMwiy  for  tyinjr. 

the  middle  line.  The  points  //  and  B  are  determined  1>y  the  insertion  t4  the 
tenacula.  The  area  included  lictween  (t,  H,  A,  B,  and  C  is  tlu^n  denuded. 
A  crown  suture  entering  near  the  angle  C,  including  the  angle  A  in  the  manner 
of  a  mattress  suture  and  issuing  at  (7,  is  then  passed  and  the  ends  clamped. 
By  drawing  this  suture  sharply  to  the  left  the  edges  H-<i  and  H-A  are  ap- 
proximated and  sewed  with  interrupter  I  sutures,  and  by  drawing  the  suture 
sharply  to  the  right  the  edges  A-B  and  B~C  are  united  in  a  like  manner.     The 


<a 


FlO.  250. — OpERATIOIf  FOB  CT«TOCKIJt  (AuTHOB's  MbIBOD). 

Hurj'd  rufifiiiiK  nt'tU:h,  implicating  the  bUdder  wall,  to  be  aaed  in  caaes  of  marked  csratoede. 
liif  i^uti\,  H\timUi  \h:  i>iutnc(i  so  as  to  include  the  fascial  investment  which  lies  between  tlie  bladder 
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croijvii  8utiir€  is  then  tied,  two  or  three  stitches  placed  between  G  and  F,  and  the 
*^P^ration  is  completed. 

By  carrjing  oat  this  technic  the  cystoeele  is  reduced  throughout  and  the 
^ound  edges  are  all  accurately  approximated. 


Fk;.  251. — f>PErL\TioN  for  Cystocelk.     i  Autiirtr*s  itiPthofl.) 
Sutures  tied,  opcmlifjn  «x>mplpted.     Th<.'  anterior  vaginal  vnill  [^hrndd  at  ihi'  finij^h  (tf  the  operation 

hiive  A  concavi-  rontoiir. 


If  the  c^'stocele  is  very  marketl  it  is  i\  giKxl  v>lan  to  enfold  the  bladder  by  a 
row  of  buried  No.  tlO  catgut  sutures  b<^f{*r(?  pktcing  the  main  sutures. 

It  should  Ix^  remembered  that  this  operation,  like  all  plastic  operations  on 
the  anterior  wtdl,  canmjt  be  depc^nded  on  of  itself  to  maintain  a  permanent 
reduction  of  the  cystoeele  if  there  is  present  at  the  same  time  a  prolapse^  of  the 
uterus.  As  prolapse  and  eystoeele  usually  go  Iiand  in  hand,  the  operation  for 
cystoeele  is  valuable  chiefly  wlien  used  in  combination  with  an  appropriate 
3Uspensor>^  operation  for  relief  of  the  prolai>se. 
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OPERATION  FOR  FtmCTIONAL  mCOWTIWENCE 

Numerous  operations  have  been  deviiied  in  ilmm  past 
tmenee.     One  type  of  operation  is  bailed  on  the  principle  ol 
t<?rnal  orificet  another  of  reduplicating  and  folding  in  the 


Fig.  2o2. — Kelly's  Operation  for  Fitxctional  Incopttinence  of  Urin 

Author's  Anterior  Colpoplasty. 
The  anterior  vaginal  wall  has  been  denuded  as  for  a  cystocele,  excep 
flaps  have  been  dissected  up  in  the  region  of  the  neck  of  the  bladder  and  of  th< 
shows  the  method  of  determining  the  position  of  the  neck  of  the  bladder.  A 
bent  at  the  end  and  introduced  into  the  bladder.  The  neck  of  the  bladder  a 
the  end  of  the  sound  pa»^  it. 

course  (Pawlik,  Duret).  Gersuny  advocated  dissecting  ou 
twisting  it  so  as  to  narrow  the  canal.  In  still  another  for 
urethra  is  transplanted  so  that  the  meatus  is  brought  near  th( 
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Dudley).  In  this  way  the  urethra  is  made  to  describe  a  sharp  bend  around  the 
symphysis.  The  author  has  tried  all  of  these  methods,  and  finds  that,  though 
temporarily  successful,  they  usually  result  in  recurrence  after  a  few  months. 
The  operation  devised  by  Kelly,  however,  produces  a  high  percentage  of  per- 
manent cures.  This  operation  depends  for  its  success  on  suturing  together  the 
lacerated  or  relaxed  tissues  of  the  sphincter  at  the  neck  of  the  bladder. 

Inasmuch  as  a  considerable  proportion  of  women  with  functional  incontinence 
also  have  a  cystocele,  we  have  successfully  combined  Kelly^s  operation  with  the 


CC>raut9'— ^ 


Fui.  253. — Operation  for  Functional  Incontinence  op  Urine.     Kelly's  Method  Combined 
WITH  the  Author's  Opeivation  of  Anterior  Colpoplasty. 
Sutures  have  been  placed  and  tied,  narrowing  the  internal  orifice  of  the  urethi-a.     Two  linen 
sutures  are  shown  placed  in  the  un>'ielding  tissue  at  the  sides  of  the  urethra.     When  these  sutures 
are  tied  a  firm  supporting  bridge  is  created,  guarding  the  first  line  of  sutures. 


author's  anterior  colpoplasty.  The  operation  is  as  follows :  The  anterior  vaginal 
wall  is  denuded  in  exactly  the  same  way  as  in  the  operation  for  cystocele  de- 
scribed on  page  609.  When  the  denudation  has  been  completed,  the  urethra 
is  then  dissected  out  with  blunt  curved  dissecting  scissors.  This  leaves  the  flaps 
at  the  upper  part  of  the  operative  field  free.  Tenacula  are  then  inserted  in  the 
three  converging  angles  and  the  flaps  drawn  sharply  outward.     In  this  way  the 
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urethra  at  its  entrance  into  the  bladder  and  the  surrounding  tissue  are  wideH 
exposcfl  to  view  (Fig.  253).  A  uterine  sound,  with  its  point  ?ilightly  bent,  h  now 
introduced  into  the  bladder.  As  the  point  of  the  sound  passes  the  mternal 
orifice  of  the  urethra  it  gives  a  slight  but  very  perceptible  junip.  This  pcjiiit 
is  readily  marked  by  feeling  the  end  of  the  sound  fmni  the  side  of  the  vapimJ 
wound.  By  pressing  backward  on  the  handle  of  the  sound  the  exact  loc^liorj 
of  the  bladder  oeck  can  be  kept  constantly  in  view.     Several  interrupted  miturp* 


^Graues— 


Via.  2o4.^Keixy*&  Opeuation  fob  lNCOsm?CENCE  CoMarvED  WITH  THE  Author'**  AKTEJiifiR  t'ou 

PQPLAsmr.     Oprrattos  Completed. 

of  fine  linen  are  then  passed,  picking  up  ragged  tissues  on  each  side  of  the  urethra 
at  the  level  of  its  entrance  into  the  bladder.  These  sutures  are  tied  in  the 
middle  line,  and  serve  to  compress  the  internal  orifice,  as  can  be  plainly  tested 
by  drawing  out  and  again  inserting  the  bent  sound.  The  sutures  thus  placed 
are  reinforced  by  two  or  three  other  sutures  of  Unen,  which  pick  up  firm  unjneld- 
ing  fibrous  tissue  well  up  on  the  sides  of  the  urethra. 

The  operation  for  cystocele  is  then  continued  in  the  usual  manner,  provision 
being  made  to  give  a  little  extra  tightness  at  the  point  corresponding  to  the 
neck  of  the  bladder.     When  finished  the  appearance  is  like  that  seen  in  Fig.  254. 
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ANTERIOR   COLPOPLASTY   (CLARK'S  TECHNIC) 

In  the  operation  of  anterior  eolpoplasty  just  descril>ed  the  operative  field 
is  exposed  l>y  simple  denudation  of  the  vaginal  mucous  membrane.  Another 
type  of  operation  for  eystoeele  consists  in  separating  completely  the  va|!;inal 
membrane  from  the  l*ladder  wall.  Of  these  two  methods  we  prefer  the  former, 
as  it  is  more  rapid  and  involves  less  danger  from  bleeding  or  injury  to  the  bladder 


Flu.  255. A.NTEHlOlt  C(»lJ»OPL.\H.TV. 

Initial  iucidon  of  vaginal  iducous  Diembraue. 


FlO.  25t>. — ^A.XTEHIOtt  fVll.PO PLASTY. 

The  miirouK  iiriPiijIjrunr  c^f  the  vagina  has 
bec-rj  intirti'tl  and  thf  vaif^nal  anil  bladder  walls 
frct'ly  separated  by  blunt  dis^isootioii. 


wall,  while  the  ultimate  results  are  equally  as  good  as  those  from  the  second  more 
radical  method.  Many  surgeons,  however,  prefer  the  flai>splitting  procedure. 
The  anterior  vaginal  wall  is  first  seized  with  tenacula  at  the  most  promLiient 
part  of  the  eystocele.  The  tenacula  are  drawn  sharply  out,  leaving  a  ridge  of 
tissue  which  is  incised  for  a  short  distance  between  the  tenacida,  as  in  Fig.  255. 
With  tlie  aid  of  ihe  knife  and  with  blunt  dissection  the  incision  is  carrietl  into  the 
tissues  until  the  plane  of  cleavage  l>etween  bladder  and  vagina  is  reached.     The 


rjtipff^ 
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two  surfaces  are  then  separated  by  blunt  dissection  so  as  to  allow  tibe  mphionte 
be  extended  in  both  directions.  Anteriorly  the  incision  is  carried  well  towudlb 
meatus  so  as  to  include  the  prominence  usuaUy  described  asiirethroode.  Poato- 
riorly  the  incision  is  carried  to  the  junction  of  cervix  and  bladder.  llie.eiiifaflf 
the  incision  are  seized  with  tenacula.  The  next  step  is  to  separate  as  oomplefeelf 
as  possible  the  anterior  vaginal  wall  from  the  bladder.    This  is  done  iimm% 


Fkj.  257.— Anterior  Colpoplastt  (Clark's 
Technic). 
Two  or  tliroo  niattresB  sutures  arc  placed 
woll  r)rit  on  the  sides  and  in  relation  to  the  neck 
of  th<«  bladder.  In  the  drawins;  they  are  repre- 
sent <h1  .somewhat  nearer  the  meatus  than  they 
should  he.  The.se  sutures  are  placed  for  the 
purpose  of  relieving  functional  incontinence. 


Fio.  258. — Anterior  CoLPOFLAmr  (Ciabs*8 
Technic). 
The  mattress  sutures  have  been  plmerd. 
The  hernial  protrusion  of  the  bladder  has  been 
infolded  by  a  buried  Gushing  stitch,  which  u 
passed  so  as  to  include  the  investing  fascia 
which  lies  between  the  vaginal  and  bladder 
walls. 


l)v  blunt  dissection  with  the  finger,  though  occasional  tissue  fibers  require  cutting 
vvitli  scissors.  Gauze  should  not  be  employed  as  it  increases  the  danger  of  in- 
juring the  bladder.  All  bleeding  points  should  be  controlled  at  once  and  tied. 
The  seixiration  is  carried  out  well  down  on  the  sides  of  the  cystocele.  The 
urethra  in  its  upper  third  at  the  base  of  the  bladder  should  be  thoroughly  exposed. 
In  stripping  the  vagina  from  the  bladder  care  should  be  taken  to  leave  the  thin 
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aponeurotic  membrane  which  will  te  found  investing  the  Ijludder.  This  will  lie 
seen  to  be  slender  and  attenuated  at  the  center  of  the  cj'stocele,  hut  strong  and 
well  marked  on  the  sides.  The  next  step  is  u  technical  maneuver  introduced  by 
J.  (t.  Clark,  which  in  dt^sigfned  to  control  the  functional  incontinence  from  which 
many  patients  with  cystocele  suffer  to  a  greater  or  less  extent.  Two  mattress 
f^iitures  of  No,  1  catgiit  are  placed  well  up  into  the  angles  on  the  sides  of  the  urethra 


VlTGr 
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Fia.   259. — ^Anterior    Colpopiastt    (Clark's  Fh;.    26(1 — ANTERit>ii   roLPopLAsiv    (rj.AiiR's 
Techmc).  Techmc). 

The  um( trtvs.i  Kutures  havi'  Ih'vm  tied.     The  The  vaginal  wound  i;*  rJofwrl  with    mterruptod 
4BaLcvs&  of   VHtdnnI   mucous    nifnilirutie  is  iMjiug  mitgtii  *uture«. 

tiifiJined  Bwuy. 


and  crossing  the  urethra  nenr  its  junction  with  the  bladder  (Fi^.  257).  The  ends 
of  the  sutures  are  clami>ed  and  not  tied  until  all  the  externa!  sutures  are  placed. 
The  next  step  in  the  operation  is  to  implicate  the  hernial  protrusion  of  the 
bladder  by  a  continuous  No.  1  cat^it  4sutiire.  Clark's  method  of  employing  the 
Crushing  stitch  is  an  excellent  one.  In  applying  the  implicating  stitch  it  should 
l>e  carried  well  out  on  the  sides  of  Ihe  piotruding  btadt!er  anil  include  the  aponeu- 
rotic investiture  mentioned  above,  for  it  is  on  this  fascial  support  that  the  final 
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success  of  the  operation  largely  depends.  When  the  implieating  stitch  hm  ben 
applied  it  will  be  found  that  there  usually  exists  a  greater  or  less  exc^ess  o(  vajptd 
membrane.  This  excess  of  meaibrane  is  then  trimmed  off*  The  amotMit  %{ 
membrane  to  be  removed  requires  good  judgment.  Care  must  be  taken  mt 
to  cut  away  too  much^  for  if  the  edM^ei^  of  the  wound  are  approximated  under  too 
Kreat  tension  it  may  favor  the  later  formation  of  obstructing  and  painful  sicaiiui 
the  vagina. 

The  wound  ifi  closed  with  interrupted  sutures  of  No*  1  chn>niic  gut, 

COMBIKED  AMPUTATION   OF   CEMVIX  AND   ANTERIOR  COLPOMJlSTTr 

The  following  operation  entails  a  more  extensive  anatomic  dissection  thiui 
does  the  Hei^ar's  amputation  cond>ined  with  a  simple  anterior  colpoplaiity.  and 


Fit},  26l,^AMprTATioN  or  Cervix  \^b  Aktehior  CouH>pL4#rr  (fh-i^omFoiuJ). 

I'iie  vJKiii'J  mutioue  niffjibriitio  over  tht*  py&t«ut4e  h&^  Ik^ii  itidsed  and  the  vugitiii  and  liladikt 

Wiills  freely  Beporalod  by  blunt  disiertion.    The  oervix  ia  being  circumeisjed. 


should  not  be  attempted  by  an  inexperienced  operator.    The  technie  here  de* 

scrih*.!*!  is  in  general  that  recommeuded  by  W.  E.  Studdiford. 
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The  cer^  is  grasped  with  double  hooks  and  drawn  strongly  outward  and 
downward  so  as  to  expose  the  entire  cystocele.  A  median  incision  is  made 
through  the  vaginal  mucous  membrane  from  a  point  J  or  f  inch  below 
the  meiatus  to  the  junction  of  the  vagina  with  the  portio  vaginalis  of  the 
cervix.    The  plane  of  cleavage  is.  found  between  the  vaginal  and  bladder  walls 


^^&r*vt»i^  -. 


Fio.  262. — Amputation  or  Cervix  and  Anterior  Colpoplasty  (Studdiford). 
The  bladder  has  been  exposed  and  stripped  back  from  the  cervix.     In  the  case  from  which  this 
drawing  was  made  the  cardinal  ligaments  were  exposed  on  the  right.     On  the  left  they  had  been  torn 
away  during  the  process  that  led  to  the  condition  of  prolapse. 


and  the  vagina  stripped  away  widely  on  each  side  of  the  central  incision.  It  is  of 
importance  to  carry  this  splitting  of  the  two  walls  far  out  on  the  sides  of  the 
cystocele,  and  it  should  be  especially  thorough  at  the  level  of  the  neck  of  the  blad- 
der. The  cleavage  of  the  two  walls  is  accomphshed  by  the  gloved  finger  and  with 
blunt  dissection.  Many  use  gauze  to  hasten  the  dissection,  but  this  technic  adds 
much  to  the  danger  of  rupturing  the  bladder  wall. 
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When  the  dissection  of  the  Burfuces  htm  been  completed  the  cervix  k  m- 
cumc-ised  at  the  point  of  junction  of  the  vagiim  and  jx^rtio.  The  vagina!  fiisipJ 
are  seized  in  tenacula  and  drawn  cmtward  and  the  iliseeetion  of  the  flaps^ 
tinued  teliind  the  eervix.  This  gives  a  very  free  exposure  to  the  bladder, 
now  .stripped  l)ack  yntil  the  level  of  the  internal  os  is  reached.  The  l>xI«dI- 
this  part  of  the  di&seetion  depemis  nn  tlie  lengtli  of  thi?  rervix,  which  in 


Fjo-  263. — AMi-r'TATiuN-  or  Ctitvix  Asri>  A^rTKitiQii  Cot^ovtAmr  (BTtr»UTroKi>). 
The  hertijal  protrudon  of  the  bladder  h&&  boea  infolded  by  a  CuahinK  utitf^h. 

ca.ses  of  procidentia  is  usually  considerable.  The  cervix  is  still  further  fitW 
laterally  and  posteriorly.  As  the  elongated  cervix  is  developetl  the  fibers  of  the 
important  cardinal  hgaments  are  brought  into  view,  unless  they  have  been  tcira 
or  stretched  away  during  the  process  of  the  uterine  prolapse. 

When  the  cervix  has  been  fully  developed  attention  is  directed  to  the  bladder. 
A  dishing  stitch  is  applied  well  out  on  the  sidee  of  the  cystocele  so  ns  to  infold 
the  central  part  of  the  protruding  cystocele.     Care  should  be  inkmi  that  die 
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suture  includes  at  each  bite  a  firm  hold  of  the  fascia  which  invests  the  bladder. 
In  pa^^sinp;  the  stitch  at  the  level  of  the  iie*ck  of  the  bladder  the  needle  is  carried 
deeply  into  the  firm  tissue  which  lies  at  the  side>5  of  the  urettira.     This  serves  to 

I  rectify  the  functional  incontinence  with  which  many  t^f  these  patients  are 
troubled.  It  is  a  pood  plan  at  tliis  stap;e  to  introrluce  the  reteiifioii  mattress 
stitch  depicted  on  page  618.    When  the  protrudinj^  cystocele  has  been  implicated 

!      the  amputation  of  the  cervix  follows  as  the  next  step. 


TiG.  264. — Ampitation  of  thi.  (biiw.v  a...-^  A.Mi.....it.  t  "(ilpcipi^«ty  (Sti  ddifubd). 
TTwB  cervix  lias  been  bise^t^^d  and  the  two  ltp»  are  to  bo  mnpu  tat  od  by  wedee-uhttped  in  visions. 


The  cervix  is  first  bisected  l>y  a  lateral  incision  up  to  the  point  selected  for 
the  amputation.  The  lijisare  drawn  apart  as  in  Fig.  264.  Each  lip  is  separately 
amputated  by  a  wedge-shaped  incision  as  depicted  in  the  drawing,  so  as  to  leave 
two  pouting  projections  on  each  hp  (Fig,  264).  The  object  of  this  is  to  secure 
an  everting  tube-shaped  opening  for  the  uterine  canaJ, 

Two  catgut  sutures  are  placed  fii-st  through  the  posterior  cervical  lip-stump 
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and  into  the  vaginal  wall  of  corresponding  points  (Fig.  265)  and  tieiL-^  TW 
sutures  are  then  placed  through  the  anterior  stump  and  including  tbe  an^cf 
the  vaginal  flaps  at  each  side  of  the  original  longitudinal  indsion.  Sutnras  an 
placed  at  the  angles  of  the  cervical  stump  and  into  the  edges  of  the  nmoooB  mn- 
brane  on  each  side  (Fig.  266).    The  final  step  is  to  complete  the  cyBtoede 


Fui.  265. — Ampi'tatiov  of  Cervix  and  An-      Fig.  266. — Amputation  or  Cervix  axd  Ax- 

TKRIOR  CoLPOPLA»TY  (StUDDIFORD).  TERIOR   CoLPOPLABTY    (StUDDIFORD). 


The  stitches  in  the  cervical   stump  haw 
been   tied.     The  edges  of  the  vaginal  mucous 


Tho    cervix    has    been    amputated.      The 
imifoiis  nioinbrano  f)f  the  ondocervix   is  beiuR 
united  to  the  vaginal  mucous  membrane.     Note      membrane  are  l)eing  coaptated  by  a  subcutic- 
th<'   manner  in  which   the  lips  of  the  cervical       ular  stitch. 
stump  lire  included  in  the  sutures. 


tion  h}'  uniting  the  two  flaps  of  vaginal  wall.  In  most  cases  the  tissue  is  redun- 
dant and  should  be  judiciously  trimmed  off.  The  edges  may  be  united  by  a 
subcuticular  running  Gushing  stitch  or  by  interrupted  sutures,  preferably  the 

latter. 


OPERATIOl 


ess 


EMMET'S  PERINEOPLASTY.     (AUTHOR'S    TECHinC.) 

First  Step.^ — The  posterior  wall  of  the  vagina  i.s  grji5i>eti  with  a  pair  of  Cullen 
hooLs  at  a  iXiint  whirh  whrn  approxiniated  to  the  iirit(4'ior  viigiiial  wall  will 
touch  it  at  the  junction  of  the  antorior  and  miLldlc  thirds  of  the  urethra.  If  a 
eystocelehas  been  perffirmecl  l>y  the  method  d(*srril)ed  on  page  6tJS  the  point  will 
correspond  to  the  crown  stitch  on  the  anterior  wall.  A  tenaculum  is  then  placed 
just  inside  the  opening  of  the  left  Bartholin's  gland  and  drawn  sharply  outward. 


L 


>tt\^cS 


Fig.  267. — Opehation  foh  Lac  KrtATiov  of  THE  Peiuxeim.  (Hfiimcl'.s  nn^hod.) 
Exposure  of  the  hiNTul  sulci  ami  i^xtiTiiul  |M^riiitmiti,  TphuouIii  urc  pliirefl  at  i\w  orifices  of  the 
ducta  to  Bartholin's  i^hiiKts  iiriil  drawn  outward.  A  tenaculum  *>r  hullet  torwpi^  weiiRfM  a  (joint  oti  the 
poatorior  vaginul  wall  whirh  wh^ii  appmximjitf^d  lo  thi?  anterior  vaginal  wall  will  touch  it  at  iho 
point  of  junction  of  the  middle  and  out^r  thirds  of  thf  uruthra*  In  denudi£]ig  the  lutrral  sulcus  a 
tenaculum  is  placed  at  the  tuitural  angle  formed  hy  exixi^iing  the  fiulcu.s.     (See  Fig.  268.J 

while  the  traction  forceps  attached  to*  the  posterior  wall  is  drawn  in  the  opposite 
direction.  This  exposes  a  t fian^ular  depressed  area  or  sulcus  with  the  apex  inside 
the  vagina.  The  size  of  this  area  iTpresents  the  amount  of  separation  of  the 
anterior  fil>ers  of  the  levator  ani  nuiscles  (pulnyrectalLs)  from  the  sidc^s  of  the 
rectum.  In  the  normal  perineuni,  or  one  in  which  there  has  l^een  no  separation 
of  the  puborectalis,  the  triangular  sulcus  is  either  ahscnt  or  insifrnificant. 

A  tenaculum  if^  placed  in  tlte  apex  of  the  triangle.     The  uistrumcnts  attached 
to  the  three  angles  are  drawn  strongly  in  divergent  directions,  so  that  the 

40 
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triangle  is  mapped  out  by  the  tease  folclK  of  niueniin  raembmnc  bet  wcfm  tbem. 
Denudation  of  the  triangle  is  best  perforined  with  Eiiiniet*t%  scis^ii^,  whtrb 
first  cut  smoothly  along  the  tense  lines  of  mucous  membrane  and  then  rDmov^- 
the  intervening  tissue.  The  denudation  ran  be  (lone  v^ry  mpidly  by  thi^i  inethiirl. 
The  tenaeulum  forceps  on  the  pcjsterior  wall  are  then  drwwn  in  tlie  opposite  tiirei*- 
tion  and  a  tenaeulum  placed  at  the  opening  of  the  right  Bartholin*^  gland.  Th»- 
instruments  are  drawn  apart  and  the  triangular  sulr ua  of  the  right  wide  escposed. 
The  two  triangles  are  rarely  alike,  a^  the  separation  of  the  pidKirectaUs  mui««*i»* 
b  neal'ly  always  greater  on  one  aide  than  on  the  other,    Wlieu  this  ares  is  denudcci 


n4  PJo-fi&oft^ir^ .  ^^ 


Fio.  268. — Operation  for  Laceration  op  the  Perinbxtm.     (Emmet's  method.) 
The  left  lateral  sulcus  has  been  exposed  and  denuded. 

in  the  same  manner  as  that  of  the  other  side,  the  traction  forceps  is  drawn 
upward  toward  the  pubes  in  the  middle  line,  while  the  tenaeula  in  Bartholin's 
duets  continue  to  exert  traction  outward  in  opposite  directions  (Fig.  269),  By 
this  maneuver  a  third  triangle  is  exposed  corresponding  to  the  s?o^*allei:i  extem:il 
perineum.  This  area  is  denuded,  the  first  strip  of  membrane  boing  removed  by 
cutting  smoothly  from  one  tenaculum  to  the  other.  All  im|)ortant  bleeding 
points  of  the  exposed  surface  should  be  tied  with  fine  catgut. 

Beginning  now  on  the  patient's  left  the  inside  stitches  are  placed  with  the 
purpose  of  closing  up  the  sulcus  caused  by  the  rupture  of  the  puborectMli^ 
muscles,  and  restoring  the  former  lateral  vaginal  support  of  the  rectmn.     The 
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proper  placing  of  these  sutures  is  of  supreme  ieiportance  when  there  is  any 
i'onsiderabln  amount  of  rectoeele  present.  The  tritiuiKular  denuded  area  is 
now  exposed  by  tract  ion  on  the  forceps  and  tenaculum.  A  catgut  suture  is 
then  introduced,  beginning  at  the  outer  side  of  the  apex  of  the  trriangle.  It  is 
earned  directly  toward  the  operator,  dipping  well  into  the  levator  ani  muscle, 
anil  is  brought  out  in  the  external  perineum.     It  is  then  reintroduced  in  the  side 


Flo.  269. — Operation  ron  Lacbrateu  Pehineum.     (Emtnet's  mothwl,) 
Thf  twu  iiitenil  triiiriKl<*M  liave  bwti  d<niiide<l  and  thv  third  trianglt>  of  the  t^ittcnjii!  pi*rineiira  is 
J)OmK  ♦*x(ioKPtl  for  dt*iitj  tin  lion.     Tlip  first  rut  with  the  sfiss^ur.'*  in  in  ati  even  curving  dirpftiun  from 
tenaculuni  to  tejiiiculym^the  ititen'eninj?  tissue  is  tht'ti  rcmovt'd. 

of  the  rectal  portion,  quilted  sup4*rfieia]ly  in  the  tissue,  and  carried  directly 
liaekward  towaril  the  ajw-x,  where  it  omerges  in  the  nmcnus  mc^nhnine  opposite 
the  point  from  which  it  started.  It  is  thus  seen  that  the  suture  t:ikes  a  V-J^bapet! 
eoui'se,  with  the  aj^ex  (jf  the  V  in  the  external  perineum,  one  hji  of  the  V  in  the 
levator  ani  muscle,  ami  the  other  in  the  sitte  of  the  rectum  (Fig.  270).  It 
therefore  reproduces  quite  faithfully,  when  tied^  the  attaelmient  of  the  pubo- 
rectalis  muscle.     Two  or  three  num^  stitches  ar<^  then  introduced  in  like  manner* 
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If  there  is  a  rectocele  present,  the  suture,  which  is  quilted  into  the  rectal  portion, 
is  curved  around  more  and  more  toward  the  front,  so  that  the  last  suture  reaches 
the  middle  line  (Fig.  271).  The  suture  ends  are  clamped  and  the  triangular 
sulcus  of  the  other  side  is  treated  in  the  same  manner.  When  all  the  sutures 
have  been  tied  it  will  be  found  that  the  rectocele  has  entirely  disappeared. 
By  employing  this  method  it  is  possible  completely  to  reduce  a  rectocele  of  any 
size,  with  only  a  rare  recurrence,  and  it  is  this  part  of  the  Emmet  operation 


Fig.  270. — Operatiox  for  Laceration  of  the  Perineum.     (Enmiet*s  method.) 
The  denudation  is  complete.     Sutures  have  !)ecn  introduced  in  the  left  lateral  sulcus.     They  aw 
brought  outward  toward  the  ext<;rnal  perineum,  and  then  inward,  making  a  V  shape  with  the  apei 
in  the  external  perineal  region. 


which  makes  it  suixrior  to  others  for  the  treatment  of  rectocele  and  extensive 
relaxation  of  the  perineum. 

Second  Step. — Having  disposed  of  the  rectocele,  and  restored  the  lateral 
vaginal  attachments  of  the  rectum,  attention  is  now  directed  to  bringing  together 
the  separated  levator  ani  and  transversus  perinei  muscles.  In  order  to  expose 
the  field  of  oix^ration  and  to  indicate  the  final  [K)sition  of  the  perineal  body,  the 
last  two  internal  sutures  are  not  cut,  hut  clamped  together,  and  drawn  strongly 
upward  by  the  assistant  until  the  f)()stcrior  wall  of  the  introitus  touches  the 
anterior,  and  held  in  this  position  until  the  end  of  the  operation  (Fig.  273). 
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The  tissue  of  the  external  perineum  is  now  dissected  so  as  to  give  accc^ss  to 
tlie  separated  levator  ani  inijs(*les.  This  is  quite  inifx>rtaiit,  esiiecially  when 
there  is  a  eonsitierahle  amount  of  scar-tis,sup  present.  No  attempt  is  made  to 
develop  the  muscular  fibers  of  the  levator  muscles^  for  in  this  way  fascial  tissue 
is  removed  whieh  is  valual)le  for  the  puriwtsp  of  union  in  liealing.  The  fascial 
covering  of  the  muscles  should,  howextvr.  h</  rlrunHl  of  intervening  scar  and 


Fio.  27 L — f!>P£KATiox  FOB  Rectocele. 
The  di*iiudatioti  is  oirried  out  as  in  the  Ui^iiiit  Eirmn*'!/*  fnfrineoplasty.  The  reduction  of  the 
roctocele  b  acconiiilished  entiroly  duriuc  the  suturing  of  the  latiTal  iiuld.  Thfl  stitches  tire  caniori 
dwjply  into  thr>  lexatcir  miiaclc^  un  th<?  Mides.  They  are  qitilted  into  tht>  rf^tul  jjortiori  in  the  niauner 
here  t$hown*  each  one  iMMiig  farrifHl  further  ftroimd  towiird  the  front  uutil  the  last  (fom-th)  stitch 
reaches  the  median  linp  of  thf*  rectocele.  When  the  stitches  on  both  sides  are  dr^wu  taut  the  rec- 
tocTele  is  made  t^o  disapp4.'ur. 

fatty  tissue.  In  order  to  facilitate  the  isolation  and  clearing  of  the  muscles 
long-pointed  tenacula  are  carried  deep  into  the  lower  portion  of  the  levators  to 
the  sides  of  the  Hphincter  imi,  and  the  muscle  bellies  broup;ht  promineiitly  into 
view  in  the  manner  depicted  in  Figs,  273,  274.  After  removing  all  intervening 
tissue  that  may  interfere  with  the  union  of  the  muscles,  a  figure-of-8  catgut  stitch 
is  introduced  so  as  to  create  a  broad  surface  of  approximation  of  the  two  muscle 


i 


Fig,  272. — OptnAfiosc  von  EEerocEi^K. 

IluuniQg  burieci  ratffut  stitch  mipHcatini!;  the 
rttiii\  Willi.  This  Btitch  is  unefu)  wh*?n  thprp  h 
tj  lu  r  k  <  "d  herniii  I  p  ro  truaio  ri  of  the  rue  tun  i .  \Vh  eii 
thr-  sfit'li  }m»  btH^n  |>lnc«?(J  thp  bt^ral  sulci  *rt« 
cloti4?d  in  the  usual  way. 


Fid,  273.— Operation  por  Laceratiib  Prri- 

The  etitches  of  the-  inn?rnal  purt  haxv  bfen 
tied  aiid  cut  with  the  pxceptioD  of  the  La^  two 
eutum'?.  thp  onds  of  whieh  are  left  Iodk  to  scnc 
as  tniotor?-  Tht*  wound  Rclge  of  thtft  fxt*?rtiiil 
perintruiti  iwtrimtm'd  m^  that  the  drniidod  ^~ 
lire  ia  cjtftntlj'  #ymmetric,  Thp  driiwlng  shoi*"* 
tho  levator  niuaclc«  heini?  fiffd,  so  thiit  Ihcy 
can  be  easily  approxtmuted  without  tcni^oti- 
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bellies  (Fig.  274).  This  suture  is  ultimately  to  Ik?  l>urietL  It  is  rlrawn  taut  find 
elaniped-  Tho  t^utures  of  the  external  perineum  are  next  iipplied,  beginning 
at  the  top*     The  first  stitch  is  merely  for  ^upivrfieial  approximation.     It  pasties 


Pio.  274 — OpEiL\Tlo^r^oR  L\iEaATEi)Pi!Rr>rKrM,  Feu.    275, — Operation  for  Lacehjited   Pkri- 

Thc  intertial  part   of  the  operation   hu^  Ix^ltj  nvkm. 

finished   and   tho  last  two  stitch<*t<   left   Imii?,   so  Tht*  deep  fiitiiri'-iLif'S  nitpyt  **tifc!i  Im^  tn'OD 

thai  they  jiii%y  Vh^  iohhI  &»  rrtrnvtttrn.     The  skin  tipd  and  ml,  fhun  approxiniutiiitf  the  Ir'vjttor  uai 

has  Irt'en  frf<?d  up  from  the  Ipvator  iniLsdert.      A  iniiNdew,     Deep  HilkwTirm-jmit  suture?*  Iinve  l>eeQ 

I >u ri(K]  fiioin'-fjf-j^  approximation  rsfitfhuf  i-hnmiir-  ijltirod  and  art'  reiidy  to  )ie  lied  and  shotted, 
ized  fHtj^ut  No.  0  has  bpt>n  introdm-ed.     The  enfi-* 
are  not  tied  until  the  exttmiil  stitchea  have  heen 
pUerd. 


from  side  to  side,  ineluclinfi?  the  small  tonfrue  of  vapiiml  mueous  membrane  be- 
tween the  two  last  internal  sutures.  This  tongue  should  first  be  trimmed  so 
that  when  the  suture  is  tied  there  will  be  perfect  coaptation  of  the  wound 
edges.      Other  sutures   are   now   introduced,   ea(*h   one   dipping   deeply   into 
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the  belli*???  of  the  levator  ani  muscle,  thu8  reinfomnfC  the  buried  f^:urt*-o[4 
stitch.  The  upward  tension  on  the  two  internal  Hstitt^ies  that  are  lacing  Md 
by  the  assistant  should  not  be  released  until  every  suture  is  tied.  TJie  tying 
of  the  external  sutures  is,  therefore,  best  begun  at  the  anal  end  of  the  est 


.^ 

':^ 

^mc 

--' 

^/^^           .  w  ^  cSvctN#es 

Fig.  276. — Operation  por  Lacerated  Perineum. 

In  this  oi)eration  a  central  denudation  has  been  made  and  the  sutures  introduced  from  side  to 

side,  including  the  levator  ani  muscles  from  the  point  where  they  can  be  approximated.     The  inade 

sutures  are  of  catgut  and  outside  sutures  of  silkworm-gut.   This  operation  is  not  as  serviceable  as  the 

Emmet  operation  when  there  is  much  relaxation  of  the  outlet.     (Adapted  from  Holden's  operation.) 

wound.    When  all  the  stitches  have  been  tied,  the  posterior  surface  of  the  in- 
troitus  should  impinge  on  the  anterior. 


Mo.st  operators  at  the  present  day  use  catgut  for  the  external  perineal  stitches  instead  of 
silkworm-gut.  Extensive  experience  with  both  sutures  has  convinced  us  that  silkwomirgut 
sutures,  individually  shotted,  conduce  in  the  long  run  to  cleaner  wounds,  diortw  convaleBoeiices, 
and  better  end-results.  The  necessity  of  removing  them  on  the  ninth  day  is  a  disadvantage 
which  is  more  than  counterbalanced  by  the  superiority  of  the  local  results. 
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CLARK'S   PERINEOPLASTY  I 

As  has  been  previously  .stated,  the  (lustiiictive  prinriple  of  the  Emmet  opcm- 
tion  consists  in  retiucing  the  reetocele  by  ilmwinj^  up  iiw  rectum  on  eaeh  side  in 
the  direction  of  the  attaehinents  of  the  levator  uni  nuiseles  to  the  pubie  rami. 
In  another  type  of  operation  the  rectal  hernia  is  reduced  by  drawing  the  tissues 
tofrether  in  the  middle  line.  The  cnrdinal  principle  of  this  method  def>end.s  for 
its  success  on  employing  the  support  of  the  aponeurotic  fx^lvic  fascia  which  in- 
vests the  rectocele  in  the  plane  iDetween  the  vaginal  and  rectal  walls.  Hence  this 
method  resemliles  in  principle  the  various  operations  for  hernias  involving  the 
abdominal  walL     There  are  numerous  modifications  of  the  central  t3']>e  of  perine- 


Flfi.  277. CTjIUK's  PERtNl!:OPTjl.!*TT. 

Outline  of  area  of  denudation.     The  linp?  from  the  latoml  tcniicul!i  to  the  (•♦'iitral  tenaculum  in  tmt 
Blraijyjht,  but  foroia  an  unp;lr  inlo  thi-  sulcuii  uu  i'U(!h  side. 


opiasty.  Of  these,  we  have  found  the  technic  used  by  Dr.  J,  G.  Clark  especially 
practical 

The  Operation.— The  field  of  operation  is  exposed  by  grasping  the  sides  of 
the  introitus  at  the  Bartholin  openings  with  Teale's  tenacula.  A  tenaculum  is 
then  inserted  in  the  posterior  wall  of  the  vagina  at  a  central  point  two-thirds  the 
distance  from  the  introitus  to  the  cervbc.  When  traction  is  made  on  the  three 
tenacula  thus  placed  the  field  of  operation  is  thoroughly  exposed  and  the  outhne 
of  the  areA  to  he  denuded  is  marked  out  with  a  scalpel  as  in  Fig.  277* 

A  distinctive  and  important  feature  of  the  denudation  is  the  creation  of  the 

two  angular  flaps  of  vaginal  tissue  wliich  may  be  seen  in  the  illustration  to  have 

'  The  drawings  illui«trttling  Dr.  Clark's  method  of  performing  anterior  rolpoplafity  and  peri- 
neopl^iHty  do  not  strictly  accord  in  a  few  minor  details  with  Dr.  Clark^s  terhnic.  Owing  to  the 
ba&tc  ID  publication  thiTf?  wa?*  no  optH>rtiiriity  to  make  the  iicf*t'«*jary  chatigeg  in  the  drawing?** 
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their  apices  in  the  lateral  sulci  at  the  sides  of  the  reetocele.     By  leaving 
anpilar  flaps  the  vaginal  mucous  membrane  may  be  coaptated  in  the  mc*diiiii 
without  undue  tension,  and  hence  with  little  danger  of  cauHiiiM  the  foruiation 
obatructing  vaginat  bands. 

When  the  area  thus  outlined  has  been  thomughi>'  and  deeply  denudeci  the  t 
angular  flaps  are  dissected  free  a.^  in  Fig.  278  in  order  to  give  greater  opix>rtuni 
for  carrying  out  the  next  step  of  turning  in  the  hernial  protrusion  of  the  rect-miele. 

In  implicating  the  rectocele  a  running  Gushing  stitch  of  No.  0  chroiuiriit^ 
catgut  is  cjirried  from  the  upper  angle  of  the  denuded  area  and  continued  outw 
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Denudation  of  th^?  urcu  nod  frtiL'ing  fjf  tliu  mmglfir  QLetpfl. 


tow:ir(l  tlic  op<?rator  mifficiently  far  to  include  the  whole  of  the  hernial  protru^sion. 
In  placing  the  Cushinji  stitch  it  is  of  great  importance  to  include  the  aponeurotic 
fa.scia  which  is  found  t^  be  of  definite  strength  and  thickness  on  the  sides  of  the 
protruding  mass.  When  this  buried  running  stitch  has  been  placed  and  tied  tlifi 
nuictuLs  membrane  of  the  vagina  is  coaptated  by  interrupted  sutures  of  No.  1 
chromicixed  catgut  beginning  at  the  upper  central  angle  of  the  denuded  area. 
These  .stitches  are  placed  as  firmly  in  the  tissues  as  possible  so  as  to  reinforce  the 
buried  stitch,  !>ut  not  deeply  enough  to  injure  the  rectal  wall.  When  the  apices 
of  the  angular  flaps  are  reached  the  remaining  stitches  are  placed  very  deeply 
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and  well  out  on  the  sides  in  order  to  include  the  separated  liellies  of  the  levator 
ani  muscles.  The  interniptfd  sutures  are  consecutively  introduced  until  the 
points  of  entrance  of  the  Bartholin  glands  are  rexiched.  All  the  interrupted 
stitches  are  then  tied.  The  kiKt  .step  of  the  operation  consists  in  uniting  the 
muscles  of  the  external  perineum  hy  n  return  buried  catgut  stitch  of  No.  0  catgut 
placed  in  the  following  manner: 

A  tenaculum  stnzes  the  edge  of  the  external  wound  at  a  (wint  equidistant  from 
the  two  lateral  retraction  tenacula.  By  drawing  the  middle  tenaculum  sharply 
downward  the  denuded  surface  of  the  external  perineal  wound  is  exposed  in  the 


FkJ.  279.— ClAR1C*»  PERl\EOPlJ^.STy. 

The  aroa  has  hefn  flfniided  and  0\v  anefii- 
hir  flaps  in  the  sulfi  frfod.  The  feritral  part  of 
thf  tffffal  hiTrmi  ij^  l>«*in«  infuldt-d  by  a  hiin*M| 
C'ufthintf  Hfitrh.  Tliis  ;<tilch  ia  pasatsri  into  tho 
ffti«diil  lissm*  which  invi'.Ht,>4  the  rrclal  wall  tx*- 
tweeo  viAj^Lni  trnd  rectum. 


Ficj.  280. — Clark*8  Perfneoplastv. 
Insertinri  nf  reiilra)  wlitr-hi'S.      The*  last  four 
stitdjoa  nre  placed  dfpply  in  ihe  hc!li«»  of  the 
li'vator  tlHihocoerygeus)  niusilt»(fi. 


form  of  a  triangle  with  the  ii}wx  toward  the  sphincter.  A  catgut  suture  is  intro- 
ducer! ne^ir  the  duct  of  the  left  Bartholin  gland  and  carried  deeply  into  the 
tissues,  including  the  nuiscular  tnasses  of  the  levator  ani  and  trans^'ersus  fx'rinei 
muscles.  It  is  passed  from  side  to  side  in  the  same  manner  as  a  Gushing  stitch 
and  continued  to  the  lower  angle  of  the  exposed  area,  Ha\dng  reached  this  p<:>iiit 
it  is  then  returnetl  in  the  reverse  direction,  more  superficially  but  still  placed 
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sufficiently  deep  to  seexire  not  only  an  exact  coaptation  of  thp  skin  fKigP», 
also  a  firm  union  of  the  subcutaneous  tissues.     Having  nniehed  on  lis  reU 
joui'uey  the  level  of  the  intJ'oitus,  the  stitch  Is  vmrmi  outwanl   thrt^ugh  (b 
vaginal  mucous  membrane  near  the  duct  of  the  riitht  Bartholin  gbimL     Wlui^H 
the  two  free  ends  (Fig,  282)  are  snugly  tied  tlie  external  perineuin  will  l>e  foimi^ 
to  be  neatly  closed  wit  liout  the  exposure  of  a  kiiut. 


iT 
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Fiii.  2SL— Clark's  PKHiKEoptASTf, 
The  central  stitches  have  hec?n  lied  aad  cut. 
A  hunted  f 'uahiritf:  stitfh  hue  beon  tit»rti"d  at  the 
upppt  end  of  the  esu-mtd  wound  and  r,irried 
dpi'ply  Oil  each  slide  to  the  Iowit  mnd  of  tJie 
wmjiid.  It  lis  now  ciDntinuf'd  a«  a  subcuticular 
suirh  to  the  point  whence  it  started. 


FiG-  2821— Clawk*^  PfiRrNKopLAamr, 
The  auhcii titular  Mitch  ia   just   hviux  6«- 
ishcd.     T»\'hen  tied  the  external   wound  i*  or)m- 
plctely  t4o**e<i  without  exposure  of  the  knoL 


Operation  for  Complete  Tear.— When  the  perineal  tear  involves  the  sphincter 
ani  muscle  the  first  part  of  the  operation  m  carried  out  in  every  way  as  alxjvip 
up  to  the  point  where  the  buried  stitch  of  the  external  perineum  reach^  the  limit 
of  its  outward  journ4?y.  At  this  point  the  stitch  is  tietl  and  cut.  The  denudation 
of  the  Hkin  of  the  external  perineum  is  then  extended  bb  in  Fig,  283  so  as  to  expose 
the  ends  of  the  torn  sphincter.  A  new  buried  catgut  suture  is  next  placed  at  the 
ptjint  where  the  first  was  tied,  and  cut  and  continued  downward,  being  placed 
deeply  on  each  side  close  to  but  not  including  the  rectal  mucous  membrane. 
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By  drawing  the  stitch  tight  when  it  reaches  the  external  skin  of  the  anus  the 
nipturod  mucous niemhrane of  the  rectum  witl  Ik^  approximatetl  without expoRuc 
of  the  stitch.  The  I  juried  stitch  is  now  clamped  while  the  next  ;?tep  is  carried  out. 
This  consists  in  securing  with  tenacula  the  ends  of  the  torn  sphincter  and  thaw- 
ing them  prominently  out  to  view.     The  sphincter  ends  should  be  dissected  clean 


f 

I 
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TtQ,    2.S3.^^LABK'8    pKRrNEOPLASTT    FOB    CoM^ 

f'LKTt;  Tear. 
Thr* 'first  part  of  the  tipi'mlion  ia  pt-rfoniii-d 
as*  for  a  siinple  tear.  The  Eire:*  fur  exixjHiin?:  tlii' 
ru|>tur(?d  end**  of  the  j*phint"tt'r  i^*  outliiittl  iiiid 
di'iiuck*fl.  In  thf  iilxni'  dniwiiie;  Uif  buried  cjit- 
Unit  Cu.'sfjinit  suture*  approxiniutinj;;  \\io  Unator 
nmsrh'S  is  rfipreftented  as  having  tioeii  already 
ififro*iuri;*d.  It  1;^  iK'ttcr  luit  to  iiitrotiiucp  (his 
^^ltllrc'  imtii  thr  *md»  of  tho  aphiuctiT  h:iVL«  Iwh'ii 
sfnirod,  as  in  Fig.  284. 


Fin.  2S4.— Ci-\HK*s  PERiNtnpLA.HiY  yim  Com- 
plete Te.*k. 
Thf  end:*  uf  th^^  sphineter  ha\e  Immtj  ncciirc-d 
by  tfnaculii.  Tht?  biirifd  Cuwhiiig  stilch  hsus 
t>oeri  apjihed.  It  is  hent  to  tir-  th*'  hiiripd  MUtlirp 
lit  thi?<  [M)itit  uiid  to  ronlinuo  later  willi  a  now 
stitch  a^s  will  be  seen  in  Fijg.  28a. 


of  scar  tissue  so  that  they  uiay  be  approximated  freely  and  wi'thout  tension. 
Three  interrupted  catgut  sutures  No.  0  are  placed  so  as  to  unite  the  ends  firmly 
together  (Fig,  285),  The  buried  catgut  suture  is  then  continued  as  in  the 
optTation  for  simple  tear,  ami  when  tied  with  tfie  free  cud  at  the  intrt^tus 
(Fig,  285)  completes  the  oi)erutitm. 
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Fig.  285. — Clark's  Perineoplasty  for  Com- 
plete Tear. 
The  first  buried  stitch  has  been  placed  and 
tied.  A  second  buried  stitch  is  then  introduced 
and  continued  so  as  to  approximate  the' torn 
edges  of  the  rectal  wall.  The  end  of  this  stitch 
is  seen  in  the  drawing  oxtnidinK  beneath  the 
sphincter  muscle  and  is  to  Ik*  u.^ed  a.s  a  sul)- 
cuticular  stitch  to  close  the  wound.  After  the 
buried  suture  h:is  lieen  placed  tho  ends  of  the 
sphincter  arc  brought  toRcther  and  lujitcd  by 
thre<»  intcrnipted  catgut. sutures  as  shown  in  the 
drawing. 


Fig.  286. — Clahk's  PERnneorLAflTT  ron  com- 
PXJCTB  Tear. 
The  buried  suMire  seen  with  its  end  fnv  iii 
the  lower  part  of  the  previous  drawing  ha.<  Imn 
continued  as  a  s^lfocuticular  Atitch  and  i^  aUmt 
to  be  tied  to  the  free  eOd  of  the  first  hiri^l 
suture.  When  these  ends  are  tied  tho  wound  "i 
the  external  perineum  is  closed  without  th«  fs- 
posure  of  a.  knot. 


STUDDIFORD'S  PERINEOPLASTY* 

The  operation  elal)orated  by  Studdiford  for  the  repair  of  the  lacerated  peri- 
neum is  studiously  based  on  the  e.xact  anatomy  of  the  parts. 

Before  attempting  to  follow  the  steps  of  the  operation  the  reader  should  refei 
to  Studdiford's  description  of  the  anatomy  and  function  of  the  perineum  quoted 
in  detail  in  Part  II  of  this  book. 

Tenacuk  arc  applied  at  the  caruncles  which  mark  the  openings  of  Bartholin's 
glands.  Strong  outward  traction  on  the  tenacula  brings  into  prominence  the 
mucocutaneous  border  of  the  posterior  vaginal  wall.  A  Kocher  forceps  or  tenac- 
ulum is  then  inserted  at  the  apex  of  the  tab  of  nmcous  membrane  which  is  alwa)*? 
outlined  between  the  two  lateral  sulci  of  the  vagina.  This  point  is  often  marked 
by  an  isolated  caruncle.     The  nmcocutaneous  border  is  inciseil  from  tenaculum 

'  The  illustrations  of  this  operation  were  made  from  sk<'tches  drawn  while  watchin^c  Dr.  Stud- 
diford operate.  ()\^ing  to  the  necessity  of  haste  in  publication  there  was  no  opportunity  to  submit 
the  finished  drawings  to  Dr.  Studdiford  for  inspection. 
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to  tenaculum  and. the  tissues  fi*eed  by  blunt  dissection  with  scissors.  Scar  tissue 
will  Ix^  found  vm  ttn'h  side  correspniidinK  to  the  tw{>  lateral  sulci.  These  seiii-s  are 
first  nicked  with  scissors  and  an  opptjrtuuity  ^iveii  1o  insert  tlie  finger  into  each 
sulcus  beneath  the  vaginal  inucous  nienibi-ane.  With  the  forefinger  in  the  sulcus 
the  scar  may  Ije  readily  brought  into  view  by  upward  pressure  on  the  vaginal 
mucous  membrane  (Fig.  287).  The  scar  tissue  of  each  sulcus  is  excised  in  the 
manner  sh<jwn  in  Fig.  288.     The  denufled  area  is  now  similar  in  outline  to  that 


Fig,  2s7. — SxrDDiFnmi'H  Peki\v:oflah.ty. 

Initial  iiiri?*joii.     Tenacula  have  Ikm-ii  applied  nt  the  euniiicleH  mid  drawn  outward.     Thf^  mucocuta- 

nefjUij  lM.>r<krr  lias  lieen  ineised.     The  tiMsues  are  iK'ing  sf^paraU^d  hy  hlurit  diJ-seetion  with  seis.sors. 


of  the  Emmet  operation  except  that  the  two  wings  of  the  area  are  asvm metric 
on  account  of  the  difference  that  usually  exiists  in  the  extent  of  the  two  lateral 
gears. 

The  perineal  muscles  and  trigone  are  next  developed,  obstructing  scar  tissue 
l:>eing  dissected  aw'ay.  The  nuiscles  are  not  bared  to  their  n) u sc I e- fibers,  Init  aie 
brought  to  view  in  their  fascial  investments.     The  det^p  sutures  are  now^  placed. 

A  suture  with  needle  at  each  end  is  started  at  the  rectal  protrusion  surmounted 
by  the  central  vaginal  tab.     The  needle  is  then  passed  very  deeply  into  the  pnbo- 
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cmcygem  mUKcle  of  the  one  iide  tehind  awrf  twi  indudin^  (he  trigone.  TTie  necAt 
of  the  other  enri  of  the  j*iit.un*  m  then  carried  into  tht*  beily  of  the  other  pihi^- 
ijoccygeua  mufif^li^.    The  final  eoiirst*  of  the  aiiture  is  to  iiii!]ude  the  aaterior  ead 
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Fio.  288. — Studdiford's  Perincoplastt. 
Kxpo.Murc  of  the  lateral  sulci.     The  vaginal  mucous  membrane  is  freed  in  the  two  sulci  by  for* 
ri\}\y  insert iiiK  the  forefinger  beneath  the  scars.     The  scar  tissue  is  cut  away  as  in  the  drawinc.    The 
Mt\i(*ou>  ineiiihranc  of  the  left  sulcus  has  been  removed.     That  on 'the  right  ia  about  to  be  inciBed. 
Ihr  tiiial  appeanince  i^  .similar  to  that  of  the  denudation  of  Emmet's  perineoplasty. 


of  the  sphincter  nuiscle,  that  end  of  the  suture  being  applied  which  will  best  draw 
t  lio  .><plnncter  toward  the  side  on  which  the  laceration  was  deeper.  A  second  deep 
sutmv  is  applied  in  the  same  manner. 

The  next  step  is  to  close  the  lateral  sulci  which  have  been  thus  exposed. 
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This  if?  done  with  a  running  siiljtnitit'ijlar  Citshing  stitch  starting  from  the  apex 
and  extending  to  the  base  of  each  lateral  triangle,  care  i>eing  taken  to  secure  as 
far  as  possible  the  investing  faseia.  (In  the  drawings  this  step  preeetles  the 
phicing  of  the  deep  stitches.)  When  the  subcuticular  sutures  have  l^een  tied  the 
stitch  of  the  left  side  is  passed  through  the  upper  ontl  of  the  right  trigone  and 
the  stitch  of  the  right  side  is  passed  thiougli  the  iip])er  end  of  the  left  trigone 


Fig.  289.^-Stt  DDT  ford's  pERr\EOPL.lJ*TT, 

Approximntion  ^tf  dir-  piil»r«'or«cyKeus  mutsclcji.  The  two  laterul  sulci  havf  l>ct'n  rlosed  by  buried 
CuvsUiiig  ."^Hiurps,  tin-  vm\^  of  whi<.'h  nrv  left.  lung.  The  bellies  of  t\w  li.vator  aiii  muMt  lesi  art'  beitig 
imitpd  Viy  two  burif'd  Hutnns.  iiw  i^Mlurv  has  aJrr-ady  l>er*ii  [>luced  and  lied.  The  serond  suture 
in  FH'iiiK  plareti.  Thf  -iitiire  i-  enyifiipr'd  with  a  iifPtilo  nt  each  t-nd.  A  Inl  (if  tis.'rue  is  first  iiirludtHi 
ill  the  rui'tJhtn  llni'  UTider  (h»'  r<*ntrid  tt*riKut*  uf  njiieousi  riteiiibrii(K».  It  in  i>u-ssfxl  on  each  aide  deeply 
into  the  levator  pijl«>fot'{yju:«'U5i  musde?*  hihiml  tht  triijom.  The  ui^per  fihera  of  tlie  aphiuctcr  aid 
mufM^lc  are  inelyded  in  thr  suture. 


(Fig,  290).  The  two  sutures  are  tied  and  kept  long.  This  unites  what  may  }>e 
ternied  the  crown  of  the  (perineum.  The  two  ends  of  the  united  suture  are  then 
used  to  close  the  external  wound.  One  end  unites  the  edges  of  the  trigone,  and 
is  returned  as  a  suf  rcuiicular  stitch  to  approxtmate  the  skin  edges.  The  two 
ends  are  then  tied  in  such  a  way  as  to  bury  the  knot. 

If  there  is  marked  rectocele  present  special  measures  must  be  taken.     In 
41 
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case  of  hi^h  rectoeelt?  Stutldiford  atlvocates  a  central  incision  through  the  mucoua 
nienibrane  of  the  posterior  vagiiiid  wall.  The  vagina  and  rectum  arc  separuleii 
widely  on  each  side  of  the  central  incision,  Wlien  the  rectiiin  has  been  well 
mobilized  the  hernial  protrusion  is  im]iIicate<lJn'  a  running  stitch,  as  in  Clailc's 
optn'ation.  The  exeess  of  vaginal  mucous  nienihriuie  is  trimmed,  if  necessarv'. 
and  eoaptat-etl,  preferably  by  interrupt ed  catgut  sutures.  The  rest  of  the 
operation  is  then  carried  out  as  described  alx>ve.  Styddiford,  like  Clark  and 
others,  recommends  in  ai  Id  it  ion  to  the  plastic  operation  for  rectocele  the  priji- 


( 
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Fig.  290. — StuddifohdV  PEmNEOPi^^ftTT, 
Approxinmtioii  of  thp  UmotK\  The  pulK>r'0€<'yjEi'U.s  mu.srirjs  have  Iweo  unitwl  hy  two  buiicd 
iuturo^  which  huvr  lict^u  jieii  und  *?ut.  Tht*  lout?  ends  of  thf  Cu.shiiis  sutiittvs  wbu'h  hitvp  closwl  xhv 
hitcral  !*iih't  iirv  now  i^niphiytHl  to  unite  the  triscont-.  ivudi  ^iiliire  i^  eR>w>»ed  over  and  ineertrd  in  the 
U|)i>er  rtid  of  thf  triiioiif".  The  cndiH  ar*-  tlien  firndy  tmJ.  thuf^  l>riii|£injs  the  upper  ends  of  the  trt^otf 
toRethpr  and  in  relation  to  the  central  tonjciie  oi  mucous  rnenihrnne. 


ciple  of  closing  I  lie  postejuH-  cul<lesae  through  an  abdominal  incision.  ThiJ? 
may  l>e  accomplished  either  Ijy  the  Mosehowifz  terhnie  for  lectal  prolapse  or  by 
tlie  author's  ni<jdifieation  tiescribed  on  page  044. 

If  the  rectocele  is  low,  the  levator  ani  muscles  (pubocoecygei)  are  brought 
together  in  the  median  line  as  high  up  as  possihlep  so  as  to  interimse  theiu  l>etween 
the  rectum  and  vagina.  This  is  the  principle  employed  in  the  so-callec!  central 
opemtions  of  which  Holden's  operation  {q.  v.)  is  a  t>T>e. 
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Fjg.  29K — Srt  dihford'h  Pektneoplastt. 
CU.wure  of  the  pxiprnul  p+'rirH'tini.  The*  suti»rtt*<  wliirh  wore  inw'Htff  in  the  npppr  end*  of  thr 
trig'>iie  hiive  lx*eo  tic*d  mid  thf  endii  Htill  left  knig,.  One  sutyri"  is  tluni  ooMtinurd  dtfvvnwnrd  so  us  la 
approximate  the  aidf?*  of  thf  tnKoinn.  AfttT  rcuchins  the  lower  hiiiit  of  thf  wound  it  is  then  rctiiriipcf 
i\H  t\  sutiniitindar  stitch  to  th»'  (K)tnf  whonrr  it  started.  It  in  thni  tu^\  to  the  othr-r  suture.  In  tliis 
way  the  wound  is  closed  cjubrutaiu-ously  and  Tvithout  thf  exT^>siirr  of  a  knot. 


OBLITERATION  OF  DOUGLAS'  POUCH  FOR  RECTOCELE   [AUTHOR'S  METHOD) 

In  severe  cases  of  reftot^ele  the  most  painstaking  and  appareiUly  eflective 
|)criiieopIast y  is  suiiietiines  foUowt'tj  }>y  a  recui  renct^  This  is  due  to  a  deepening 
of  the  pouch  of  Douglas  caused  by  the  expanded  rectum,  so  that  even  when  tfie 
fx^riiica!  Uiuscles  remain  intact  the  sturgeon  may  find  in  the  course  of  time  that  a 
hernia!  protrusion  is  l>eginnins  to  roll  out  over  the  perineal  dam  under  the 
influcnre  of  abdominal  pressure.  Su<*h  roeurrenee.s  usually  flo  not  l>eeome  severe 
nor  do  tliey  oft<»n  cause  serious  subje(!tive  sjnnptoms.  Nevertheless,  the  reap- 
pearaiiro  of  a  lump  in  the  vagina  is  disroneertinfr  and  annoying  to  the  patient 
and  a  s^iurce  of  chagrin  to  the  surgeon.  Several  OIX^rati^rs,  notably  D,  F.  Joties 
and  J.  Ci.  Clark,  have  successfully  obviated  this  difficulty  by  the  use  of  the 
Moschowitz  operation  originally  designed  for  prolapse  of  the  rectum.  We  have 
ids€»  employctJ  this  operation  for  the  prevention  of  recurrent  rectocele  and  found 
it  of  practical  value.  In  a  complicatefl  reconstructive  operation,  hrjwever,  we 
have  found  the  Mosr'liovvitz  technic  s«>mewhat  long  and  tedious,  and  we  have, 
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therefore,  rlevised  the  following  rapid  method  of  ol>literatin^  the  poucfi  oi 
and  have  had  results  equally  a^  good  as  with  the  Mosehowitz  uperalion.  We 
recommend  it  onbjJoT  ca^es  of  redocele  and  not  for  rectal  ftrolapse.  The  operation 
is  to  Iw?  used  in  connection  with  some  form  of  misi>ension  of  the  uterus  or  with  the 
method  of  operating  for  procidentia  in  which,  following  supravajjinal  h\':st<»ree- 
torny,  the  €er\ ieal  *stuiiip  is  attached  to  the  anterior  abdonnnal  wall. 


Fio.  2i>2. — CiiOBUHB  or  Dottot^s'  Pofch  (Ai  THott'rt  METtton). 
The  xjtfriirf  \^  (Imwn  ui>warfl  nrni  fnrw'ard  as  fur  iw*  iK^ssihie*  The  side^  of  iIm*  rrctunj  %n* 
■died  with  Alii***  ckinipM  at  the  praints  whprr  iht?  utt^rosaenil  liffamftitjj  join  the  side*  of  the  rrt^tiun. 
Tin?  rlamps  arf'  iri.*c'rtf'fl  ii»tf>  thr  puran^rtal  tisiiin*  rathfr  than  into  tlic*  rpttal  wall  itj^if.  Th<» 
damps  arc  then  brought  up  to  tho  (Mtstfnor  wtdl  of  tlie  tMTvis  just  aixuvf  lh«*  origins  af  tKo  utrfx- 
ftacral  H^anitnits.  .Suturt*»  passWKl  iutn  tht^  uterus  iicjid  Ihroiinh  tlin  ijarareetnl  tif^MiM  sus»|if<nd  the 
rectum  to  the  posterior  wall  of  tho  cervix  ul  these  two  fwint*. 


The  patient  is  phiced  in  a  steep  Trendelenburg  position.  The  intestines^  arc 
packed  l^aek  with  gauze  sponges,  leaving  only  the  rectum  to  be  seen  in  the  pehis. 
The  uterus  is  drawn  upward  and  ff>rwar(i  as  far  as  possible  so  as  to  M:ive  a  good 
view  of  the  pouch  of  Douglas.     In  eases  of  marked  rectocele  the  pouch  wiU  be 
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found  abnoniially  deep.  The  couj*se  of  the  uterosacTal  lifcanients  is  then  observed, 
and  at  the  points  wliere  they  join  t!ie  rectal  wall  Allis'  clamps  are  applied.  It 
will  \ye  fotind  that  the  clamps  may  l)e  8c*t  firmly  into  tlie  pararectal  tissue  without 
iiieluding  the  reetal  wall,  and  that  when  traction  is  exerted  on  the  clamps  the  rec- 
tum may  he  lifted  yrider  considerable  tension  without  danger  of  tearing  the 


Fii),  29X — f'wjHrRE  or  DotujtA»*  Pcjrrti  (Aithor?!  Method). 
Thf'  ojM-ninj?.*  ituidp  hy  ihc  tcwps  of  lh«*  ntiTOMrtcral  UiiaiiwiU'^  sire  b*'iiJK  flosi'd  by  rimnitus  sutured. 
Th*'  liof^urt'  on  the  U'ft  \mt>  \>lK'1\  roii»ijlr>t*^d;  that  ou  thi^  rinht  i»  U^iriK  complett^.     IiiU:rnu»tod 
*utxirc'!*  uttcic-h  the  wall  of  the  rf^ctum  to  tlio  posterior  wall  tif  th(*  ctTvix. 


rectal  wall-  By  drawing:  upwarfl  on  tlie  two  Allis  clamps  the  anterior  wall  of  the 
rectum  is  then  lifted  to  as  high  a  point  as  jKJssible  on  the  back  of  the  uterus. 
Thi?  pf>int  is  usually  at  about  the  level  of  the  uterine  attachments  of  the  utero- 
sacral  ligaments.  Two  sul;ires  nrv  then  plat'cd  through  the  pararectal  tissues 
iiichided  in  the  clanvps  and  into  the  uterine  wall.  The  sutures  are  tied  and  the 
ends  left  long  to  ser^e  as  tractors.     Thus  at  this  stage  it  will  be  seen  that  the 
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Fin.  285.^-CLAitJc'a  PERUffiOPUAMTY  run  Com- 
plete Tear- 
The  fl^^^t  buried  stitch  ba.s  InM-n  plafcri  und 
lit'd.  A  ."ifcijiid  burial  sLiti^h  is  tlicri  intrf>dii«'t>d 
and  €ttiitiiiu<*d  so  mm  to  ajipmxiniivtc  llir-  ttini 
edges  of  ih*'  rortul  widL  Tin-  fiui  of  thi;^  slJN'h 
j*  scf'Ti  ill  the  dr!i\viii|5  cxtnuiing  hpcifuth  the 
sphiiicttT  mtii?de  niiid  ib  to  he  umd  Ji^  u  :^u1»- 
cuticular  Hiitrh  to  olosc?  the  wound.  After  the? 
buriwj  suturn^  ha«  \n'vn  phici'd  Ihf  t-nds  of  the 
pphinctpr  nro  hmu^ht  tOKi'ther  :iod  i,init<>d  by 
thr*N^  intiTniiil^Mi  cutgut.siiture?)  iis  ?i|iowJi  in  the 
drawint;. 


puTTB  Teah- 

Thr'  buritni  Mjl-un'  spph  with  i  '      m 

tbf  ItMvrr  purt  of  Xhv  previous  dru  •  *-n 

rontiiiutHi  ns  a  5;ibrutU'ul:ir  *iitc}i  n,i<,    ;  • 

to   hi'   tiod   to  the  hvi*  ond  of   ihi*  (rr.-i    i    m 
silitnrr.      Wht^n  i^iesr-  ends  »n?  tip<i  th*-  w  "  w  i    i 
thf  oxttTiud  ppruicuai  is  t^osed  without  liu-  *n- 
ix>surc?olakiiot. 


STDDDIFORD'S   PERINEOPLASTY » 

The  operation  elHlx)rated  by  Studdiford  for  the  i-epair  of  the  lacerated  f peri- 
neum is  studiously  biused  on  the  exact  anatomy  of  the  parts. 

Before  attempting  to  follow  the  steps  of  the  operation  the  i-eader  should  tvkt 
to  8tuddiford*ei  description  of  the  anatomy  ajid  fuiK'tion  of  the  jierineuni  quoted 
in  detail  in  Part  II  of  this  book. 

Tenaf  uk  arc  applird  at  t!ie  t^ariincles  which  mark  the  opening  of  Bartholin's 
j^lan<l8.  Strong  outward  traction  ttn  the  tenacula  brings  into  prominence  tlie 
mucocutaneous  border  of  tlie  i>osterior  vaj^ina!  wall.  A  Kocher  foreej^s  or  lenae- 
ulum  is  then  inserted  at  the  apex  of  the  tab  of  mucous  membrane  which  is  always 
outlined  IjeUvcen  the  two  lateral  sulci  of  the  vagina.  This  point  is  often  tiuuked 
by  an  isolated  caruncle.     The  nmcocutaneous  border  is  incised  from  tenaciiluin 

'  The  iauatratinos  of  this  opemlion  were  made  frf)ni  skctehw  drawn  whiJf  watching  Dr.  Stud- 
diford operate.     <)wiiip  If*  the  tieeesNliy  of  hrisle  in  iniNieation  ttiere  Wiis  no  opportunity  to 
the  finished  dniwingt^  to  Dr.  Stujddiford  for  ins|>ectioii. 


OPERATlOi 


VAGINA 


639 


tenaciilum  and  the  tissues  freed  by  blunt  dissection  with  scissors,  ^var  tissue 
will  l*p  found  an  enrh  side  rorrespondini^:  to  the  two  lateral  sulci.  Those  i^cars  are 
tirst  nicked  with  scissors  and  an  opjxjrtunity  given  to  insert  the  finger  into  each 
sulcus  beneath  the  vainnal  mucous  membrane.  With  the  forefinger  in  the  sulcus 
the  scar  nmy  lie  readily  brouRht  into  view  by  upward  pressure  on  the  vapinal 
inucotis  niendrnme  (Fi^.  287).  The  scar  tissue  of  each  sulcus  is  excised  in  tlie 
luaiuier  sfiown  in  Fi^.  288.     The  denuded  area  is  now  similar  in  niitline  to  that 


Flo.  2.s7. — STruniFORij***  Perjskoplasty, 

Initial  inr  irtion.     Tpmirula  have  been  appliffl  at  the  miunrles  and  drawii  oittvvnrd.     Tlu'  inuoocuta*' 

iifKJijs  IwirdLT  has*  born  iiKn.-ied.     The  lij*sues  an*  t>ei]ig  tiopui-att'd  l»y  blufjt  di!*i*L'viikjii  with  dCiSMirf. 


of  the  Emmet  operation  except  that  the  two  wings  of  the  area  are  asymmetric 
on  account  of  the  ililTerence  that  usually  exists  in  the  extent  of  the  two  lateral 
sears. 

The  perineal  muscles  and  trigone  are  next  developcnl,  obstrtictin^  sent  iissue 
l>eiii^  dissected  away.  The  muscles  arc  not  bared  to  their  niiiscle-fiijei's,  but  are 
broupjjht  to  view  in  their  fascial  investments.     The  deep  sutures  are  now  placed. 

A  suture  with  needle  at  eacli  end  is  started  at  the  rectal  protrusion  surmounted 
by  the  central  vaginal  tab.     The  needle  is  then  passed  very  deeply  into  the  pubo- 
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TTiis  is  done  with  a  running?  subcuticular  Cushiii^  stitch  stiirtinp:  from  the  apex 
and  extending  to  the  base  of  eaeh  lateral  trianf^Ie^  care  \mn^  taken  to  secure  as 
far  as  possible  the  investing  fajscia.  (In  the  drawings  this  step  precedes  the 
placing  of  the  deep  stitches.)  When  the  subeiiticular  sutures  have  been  tied  the 
stitch  of  the  left  side  is  passefi  throtiph  the  upper  end  of  the  ri^rht  tnp:one  and 
the  stitch  of  the  right  side  is  passed  tluough  the  upjx^r  entl  of  tlie  left  trigone 


Fig.  289. — STrDDiroRD's  Perineoplabtt. 
Approxiinatinri  of  thr  pii Ixii oiTygcua  iuuscIvh.  The  two  latf-ral  siiiri  have  bpon  clo^d  by  buried 
Cui*hinK  j*uturps»  thf  rmh  of  whinh  arc*  it^fl  Iour.  The  lt>ellii»s  of  tin:'  |p\'[iitor  ani  musrlcs  are  beiri^ 
iiniti:^  by  two  buried  suture?.  Urie  :?utiire  lm.s  already  lK?eu  plaeed  aad  ti^d.  The  »eeond  suture 
lii  ^^eiug  plikeeti  The  hiiture  is  etjuipped  with  ;i  iieftJIe  at  eui:h  end.  A  bit  uf  tissue  is  first  iDeiuded 
in  (he  median  line  under  tbe  ci'ntrai  tongue  of  iniKOUs  membraue^  It  Is  paj^sed  ou  caich  side  deejily 
into  the  levator  j>nlMHoee\'geviai  niuatles*  behiiuf  tfn  (ri{iom.  The  upper  fibera  of  the  flphincter  aui 
muHcie  are  included  in  the  suture. 

(FifT.  29U).  The  two  sutures  are  tietl  and  kept  long.  This  unites  what  may  L»e 
termed  the  crown  of  the  ]Tcrineyin.  The  two  entis  of  the  united  suture  ai'e  then 
used  to  close  the  external  wound.  One  end  unites  the  edges  of  the  trigone,  and 
is  returned  as  a  sulieutieuhir  stitch  to  ap)>roximate  the  skin  edges.  The  two 
ends  are  then  tied  in  such  a  way  as  to  buiy  the  knot. 

If  there  is  marked  rectocele  present  special  measures  must  be  taken,     In 
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case  of  high  rprtot'rle  Stiiddifonl  iiflvtH'atos  a  central  indsion  throufjh  the  mu( 
meiniiraiie  <jf  the  pusteriur  vaginal  walL     The  Vitgiiia  and  rectum  are  separate 
widely  on  each  side  of  Uie  central  incision.     When  the  rectum  has  beeJi 
mobilized  the  hernial  protjuj^ioii  is  iiTiplicated.hy  a  lunniiip  stitch,  as  in  CkrkV 
operation.     Tlie  nxccRs  of  vaginal  nMicous  tncnibrane  is  trimmed,  if  necesstiry, 
and  coaptated,   preferably  by   interrupted  cat^ait  sutui-es.     The   rest  of  the 
operation  is  then  carried  out  as  descrilied  alx)ve.     Studdiford.  hke  Clark  arul 
others,  recommends  in  addition  to  the  plastic  uj iteration  foi'  r-ectocele  the  priii- 


FlO.  2'!M). — StUODIFORp's  PERrNBOPLARTY. 

Approittmation  of  th<'  trigone.  The  pytKMiKrygr'u?  imijifk's  h«ve  hefn  united  by  two  buricvl 
Bill  tin*!*  which  havr  l>wm  lied  uml  *niL  The  lonjc  (*rnls  nf  thi'  dishing^  suturcw  which  havr*  cl^jecMi  ihr 
latcTul  HiiUn  un'  uow  ciiiphiyi'd  Ut  uriilt'  the  trigoiio.  Each  sijtun-  is  croHsed  ovit  and  iiii«<*r(txl  in  tJjr 
uppn^r  f  ntl  of  the  trigouL-.  Thf  I'liff.H  nri'  iJicn  firtnly  iM,  thus  bririfcing  the  upper  cads  o(  thf  tiieobt* 
tojjSt'lhfT  tiiidi  in  n'lutioii  to  the  conirul  tcmgvie  of  nmuou^i  nicnihruDe. 


ciple  of  closing  the  posterior  culdesac  Ihrougli  an  abdominal  incLsion.  Tliis 
may  be  accomplished  either  by  the  Moschowitx  technic  for  rectal  pmlapee  or  b\ 
the  author's  modificatiim  descril>ed  on  page  644, 

If  the  rpetnceh*  is  low,  the  levator  aiti  muscles  (pubococcygei)  are  brouRht 
together  in  the  median  liru*  a.s  high  up  as  (xissiljlc,  m  as  to  interix)se  ihem  lx?tweea 
the  rectum  and  vapna.  This  k  the  principle  employed  in  the  so-called  central 
operations  of  which  Holden's  operation  {q,  v,)  is  a  tyjie. 
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Fuj.  201.— Sn  i>i>iKrnirt"s  pKmNKOPi.AKTT. 
Clofiirr  of  the  pxt<»riml  fH^rini'iim.  Th**  ^^uturtr^  whj**li  wirv  mi^rtivrt  in  the  upper  end?,  of  the 
trigom'  havi?  bp<*n  tk%i  tirid  tl«*  tnids  still  left  I*jtiji;.  One  j^uturu  is  then  contiiiiji'd  clnwiiwurd  jvf*  iis  to 
apprr>xini}it€  the  nidea  of  thf  irUonr.  After  rparhitii^  the  lovvor  limit  of  the  woiiiid  it  is  tliPli  n'turur-d 
liH  (I  fSulx'UtifniUir  »titch  to  thf  i^Mnnt  whpiif**  it  r^tnrted.  It  i^^  thi-n  tit>d  U*  tho  other  i^uCurci^  In  tlds 
way  tho  wound  is  dosed  fstuboutaniuusly  Jiod  without  thi-  uxjiushxl^  of  a  knot. 


OBLITERATION  OF  DOUGLAS'  POUCH  FOR  RECTOCELE    AUTHOR'S  METHOD) 

In  .sevcie  ciiftc^s  of  re(*toL'el(?  the  most  jiiiiiistakin^  ami  ajiparently  effective 
perioeoplasty  is  .sfmietimes  followet]  f*y  a  rtTiirri^nco,  Thi.s  is  rlue  to  a  iieei)ening 
of  tlie  pouch  of  Douglas  caust^d  hy  the  expandeil  rectum ^  so  that  even  when  the 
ITeriiieal  rnosrles  reinain  intaet  the  surgeon  may  find  in  the  eour^H*  of  time  that  a 
hernial  protrusion  is  l)eginning  to  roll  out  over  the  ix'rineal  ilam  under  the 
influenee  of  alidominal  pressing,  Sueh  recurrences  usually  do  not  l>eeomc  severe 
nor  do  they  often  cause  ser-ious  subjective  symptoms.  Nevertheless,  the  reap- 
^l*\^ran(*e  of  a  lump  in  the  vagina  is  disconcerting  and  anno>nng  to  the  patient 
aiul  a.  source  of  chagrin  tt»  tlie  surgeon.  Several  ojjenitors,  notably  D.  F.  Jont^s 
and  J.  it.  dark,  have  suceeKsfully  oh\iated  this  difficidty  by  the  use  of  the 
]^Iosehowitz  ofieration  originally  designed  for  prolapse  of  the  reetuin.  We  have 
also  employed  thLs  (»j>eration  ff>r  the  prevention  of  recurrent  reetocele  and  found 
it  of  practical  value.  In  a  etjmplicated  reconstructive  operation,  howevert  we 
have  found  the  Moschowitz  teehnic  somewhat  long  and  tedious,  and  we  have^ 
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therefore,  devised  the  following  rapid  method  of  obliterating  the  pouch  of  Douglas 
and  have  had  results  equally  as  good  as  with  the  Moschowitz  o])eration.  Wo 
rcconunend  it  only  for  cases  of  rectocele  and  not  for  rectal  irrolapse.  The  ofx*ration 
is  to  l)e  used  in  connection  with  some  form  of  suspension  of  the  uterus  or  with  tlu* 
method  of  oi^erating  for  procidentia  in  which,  following  supravaginal  hysteni- 
tomy,  the  cervical  stump  is  attached  to  the  anterior  abdominal  wall. 


Fi«i.  292. -C'l.nsrRE  of  DorrjLAs'  Porrn  (Aithor's  Method). 
Tli«'  ntrni<  i>  dniwii  upwanl  :iiiil  forward  :ir»  far  a."  i»<i>jjibl«».  The  sid<'>  tif  thr  r«-rtiiTii  .ir-- 
seized  with  Alli^*  r-hiinp>  at  the  iMMiits  where  the  uterosacral  liicann-nt^  join  the  Mde>  of  th»-  n'«-tui:.. 
'I'h*'  «Imiiii.>  an-  iii>erte<l  into  th«'  pararectal  ti'oue  rath»T  than  into  the  rt^tal  wall  it««tii.  Tt- 
ehinip.-  an-  th«'n  Immnht  up  to  the  |K)>teri»»r  wall  <»f  tlie  cervix  just  al»ove  the  ori^rin^  of  tin*  Jit'-P'- 
saeral  lii:aiMcnt>.  Suturo  passed  into  the  utcrll^  ami  throimh  the  pararectal  tissn..  Mi>iMMid  t!.- 
roctuni  1*1  rh«-  |K)vtcrior  wall  of  tin-  cervix  at  these  two  points. 


The  patient  is  placed  in  a  steep  Trendelenburg  position.  The  intestine?  an* 
packed  back  with  gauze  s|K)nges,  leaving  only  th(^  rectum  to  Ik»  se(»n  in  the  ix*lvi>. 
The  uterus  is  drawn  upwarrl  and  forward  as  far  as  iM>ssible  so  as  to  give  a  g<«Hl 
view  of  the  pouch  of  Doughis.     In  cases  of  marked  rectocele  the  pouch  will  W 
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found  abnonually  d(H>p.  The  course  of  the  uterosacral  ligament*  is  then  observeil, 
aiul  at  the  i>oinls  where  they  join  the  reetal  wall  Allis"  rlarnps  are  applied.  It 
will  be  found  that  the  damps  may  Ue  sot  firmly  into  the  pariiirertal  tissue  without 
inrUidinK  the  reetal  wall,  and  that  when  traction  is  exei*tc(l  on  the  clamps  the  ree- 
tuiii  may  be  lifted  under  considerable  tension  without  danger  of  tearing  the 


Fhj.  203.— rLOBURE  OF  DorJiLAs'  PurrH  (AvTHfm'H  Methou). 
Tlir  npi'uingr.'*  tnad<*  V»y  tisc  iooiw  nf  the  titHmsarnil  liKXinK^iils  art'  htniiK  t-Josi-d  by  nitiiiing  'iutiiriisu 
Thr-  cloisurr'  i>n   the  U ft  lia?!  J*4'fM  toniplrtod:  that  on  the  riirht  b*  li+'inR  complettxi.     laternipted 
«itiiri^s'  ultiich  thi'  wall  of  th*^  rtetyDt  to  the  ]L»o»tt'rior  wall  of  the  cc!r\iTt, 

rectal  wall  By  drawing  upward  on  the  two  Allis  clamps  the  anterior  wall  of  the 
rectum  is  then  iiftc'd  to  as  liigh  a  point  as  jjossible  an  the  back  of  the  uterus. 
This  point  is  usually  at  about  the  level  of  the  uterine  attachments  of  the  utero- 
sacral  ligaments.  Two  sutures  are  then  placed  through  the  pararectal  tissues 
included  in  the  clanips  and  into  the  uterine  wall  Tlie  sutures  are  tied  and  the 
entls  left  long  to  serve  as  tractors.     Thus  at  this  stage  it  will  be  seen  that  the 
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rectum  is  drawn  tij^htly  up  and  suspended  by  two  sutures  to  the  back  of  the 
uterus.  On  the  sides  it  will  be  observed  that  each  uterosacral  ligament  forms  a 
loop  making  a  corresponding  opening  into  the  posterior  culdesac.  The  two 
openings  are  closed  by  running  catgut  sutures.  So  far.  no  sutiires  have  entered 
the  wall  of  the  rectum.  It  is  now  necessary  to  attach  the  rectum  to  the  uterus 
by  i)lacing  interrupted  sutures  from  rectum  to  uterus  between  the  two  traction 
stitches.  In  placing  these  stitches  it  is  necessary  to  enter  the  mtiscularis  and 
subnmcosa  of  the  rectal  wall  in  order  to  secure  a  firm  attachment  of  adhesions 
to  the  uterine  surface.  When  the  stitches  have  all  l)een  placed  it  will  be  fouml 
that  the  posterior  culdesac  is  completely  shut  off.  The  uterus  or  cervical  stump 
is  then  attached  to  the  anterior  abdominal  wall,  an  attachment  which  8er\'es  to 
supjMDrt  the  rectum.     There  is  no  danger  of  obstructing  the  lumen  of  the  bowel. 


ENLARGING  A  TIGHT  PERINEUM 

III  onlargmg  a  jwrineum  that  has  l)een  sewed  too  tightly,  or  that  has  shrunken 

from  senile  atrophy,  it  must  be  remem- 
bered that  the  stricture  is  due  to  a  cica- 
tricial contraction  of  the  superficial  part?; 
of  the  perineum,  arid  not  to  a  too  clos** 
union  of  the  muscles,  which  we  have 
sc^en  is  impossible. 

Usually  a  sharp  unyielding  band  of 
tissue  is  felt  at  the  introitus,  distention 
of  which  causes  pain  or  discomfort.  The 
operation  aims  to  do  away  u^ntli  tlii> 
obstructing  bjmd  and  to  create  a  funnel- 
shapt'd  clastic  introitus.  This  may  Ik- 
(lone  as  follows:  A  transverse  incisiim 
is  ma(l(»  through  the  scar  (Fig.  294).  All 
the  unyielding  cicatricial  bands  are  then 
disst^cted  out  subcutaneously  through  tin- 
initial  inci.sion  (Fig.  295).  The  wound 
is  sewed  in  a  direction  at  right  anpk»> 
^^/fft  *%^         to  the  way  in  which  it  was  incised  (Fiu. 

^B^^//^  ^^    21)0).     If  other  separate  cicatricial  ban<l> 

^r  ^JBt--  or   cords   are    found    inside    the     vagina 

jF  they  are  to  1h»  treated  in  the  same  way. 

It  is  a  significant  fact  that  the  peri- 
neal wounds  following  this  operation  heal 
with  some  difficulty,  owing  to  the  de- 
ficient blood-supply  to  the  wound.  The 
after-care   is.  therefore,   very    iniix)rtant. 

It  is  inadvisable  to  undertake  this  ojxiration,  simple  as  it  seems,  without  full 

anesthesia. 


\a^G^ 


P^k;.  2<)4. — Enlah«;im;  a  Tk.ht  Phkinktm 

A    traii.-vrr.-c    iuci>ion  is  mad«'   through  tin 

sliari)  ciratricial  jM)>t«Tior  fold  of  tisMio. 
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WG-. 


CHitting  oiat  the  !*t'ar-tis8ue  by  ?riilieu(:inL'uUis  dU- 
seflioii  With  scUsors. 


Flu.  2i)ti — Enl.\roino  a  Tight  Perinepm. 
Wound  dosed,  k'aving  futjitiel-slm|)ed  introitUB. 


OPERATION  FOR  COMPLETE  LACERATION  OF  THE  PERINEUM 

111  QiMTutiiifj:  for  jxTineal  tuai*«  thmiigli  ttie  spliinettT  the  j^riuciples  of  the 
Eiiunot  iiH'tho(!  are  nM*onmu'iKl<Hlt  witli  Miodilicatkins  to  suit  the  ciiTuinstances 
and  the  individual  technic  of  the  operator.  The  fijllowing;  in  tlie  terhnir-  em- 
ployed }>y  the  writer: 

The  piitieni  is  given  a  very  tliorough  bowel  preparation,  beginning  the 
second  day  before  the  operation.  Before  }>eginning  the  operation  it  in  well  to 
paek  the  reetuni  with  a  narrow  strip  of  piuze  to  prevent  the  eseape  of  feees. 

The  first  part  of  the  operation  is  i:MTforrned  exactly  like  t!ie  fiM  .«tep  in  the 
ortlhiary  perineopla^sty — i.  e.,  the  lat+^ral  sulci  are  deniideti  antl  sutures  plaeed, 
uniting  the  anterior  portit^n  of  the  levator  ani  muscles  (puboreetales)  to  tiie  sides 
of  the  rei^tiim.  This  in  some  cases  is  unnecessary,  for  it  often  happens  that  the 
perineal  separation  is  entirely  in  the  median  line  along  the  raphe  uniting  tlie 
lower  bellies  of  the  levators,  and  not  at  all  along  the  sides  of  the  rectum.  Thi^ 
is  usually  the  case  when  the  rectovaginal  septum  is  ruptured  for  any  consider- 
able distance.  When  there  is  no  st^paration  in  the  lateral  sulci  and  no  extensiv^e 
tear  of  the  septum  u  simple  median  denudation  is  used  with  catgut  approximu- 
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tion  from  side  to  sidet  care  being  taken  not  to  miike  the  introitus  too  tiicht 
If  there  is  extensive  rupture  of  the  ret'tovaginal  septum  a  special  t^etmic  b 
required  (see  lielow) : 

The  ty|)e  of  t*ase  most  commonly  aeen  is  depicted  in  Fig*  297.     When  the 
internal  vaginal  part,  of  the  operation  is  finished,  the  two  last  cat^t  suturus 


Flo.  297. — Operation  for  Complete  Laceration  op  the  Perineum. 
The  internal  part  of  the  perineum  operation  has  l^een  completed.     The  red  line  indicates  the 
outline  of  the  area  to  be  denuded  from  the  external  perineum.     It  Is  carried  below  the  dimples  Uiftt 
mark  tho  position  of  the  sphincter  ends.     This  denuded  area  should  not  be  made  so  wide  that  Uie 
skin  c'dt?('s  cannot  be  approximated  without  too  much  tension. 


which  close  the  lateral  sulci  are  left  long,  clamped  together,  and  held  firmly 
upward  by  an  assistant  for  the  remainder  of  the  operation.  The  area  of  denuda- 
tion of  the  external  perineum  is  now  outlined.  Beginning  at  the  Bartholin 
duct  of  the  left  side,  a  light  mark  is  made  in  the  skin  with  the  scalpel  down  to 
th(i  dimple  which  indicates  the  retracted  end  of  the  sphincter  muscle.  This 
line  should  bo  curved  slightly  inward.  On  reaching  the  dimple  the  line  is 
carried  around  it,  and  across  to  the  dimple  that  represents  the  other  end  of  the 
torn  sphincter.    This  transverse  incision  skirts  along  the  edge  of  the  connective- 
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tlsBue  bridge  which  usually  forms  Ijetween  the  sphincter  ends,  and  should  be 
made  at  tlic*  janrtion  of  the  skin  and  mucous  membrane  of  the  bowel  (Fig.  297)* 


FlQ,  29b.-=OPERATTON  FOR  CoMPUETi;  La*  Ka,\T10N  OF  THE  PERTKErW.       (AlHhof  t«  tl?(*hnic.> 

Thp  field  of  nfjcmiiitn  has  l>ei*ii  i^xfjost'tl  hy  the  denudaticifi  nut  lined  in  Fi|?.  297*  Tim  k'vntjjr 
muscles  are  then  tniuj^fixed  with  tenutula  jiiid  ItroiiKht  to  view.  A  fiKiinwiif-H  c-atirut  suture  iSo.  0> 
is  placed  a*  in  thf  dniwinj;.  Thf  vntiti  <if  thi-  r<phiu<M:e*r  tihisi  If  urc  (ran.'*fixed  and  i'X|M>wd  in  the  HiiiTie 
WBy,  An  appnixiniatinff  }>uric<l  raltEut  liKure-of-H  ntitch  i*.  also  placed  in  the  ends  of  the  sphincter 
mnsr!r»  Deeply  plaeed  Hilkvv*»rrii-icitt  sitjturen  are  then  iritrfjilnred  from  sirie  to  side  lie^rinninK  at  thi* 
tnyt.  .'ts  in  the  Kmmet  o])eration.  The  two  hiiried  nitRiit  sutures  are  not  tied  until  all  th*'  silkworm- 
icut  suturea  arc  placed. 

On  iT'aching  tho  dimpfp  of  the  ri^ht  side  tlie  line  of  deiaarr-ution  is  eiirripd  arnimd 
the  dimple  and  up  to  the  Barth<jlin  tluct  of  that  side.  It  is  of  very  great  irn- 
p«jrtance  that  the  figure  thus  outlined  should  be  exactly  symmetric,  for  if  it  is 
not  I  the  edges  of  the  vvountl  when  brought  together  from  side  to  side  will  not 
match.  Care  should  be  exereis{*d  also  in  making  tlte  vertiral  lines  not  to  draw 
them  too  far  apart,  otlierwise  the  wound  edges  when  brought  together  will 
lie  under  too  great  tension. 
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When  the  figure  has  been  satisfactorily  marked  out,  the  intervening  dan 
is  removed  with  Emmet's  scissors.  All  scar-tissue  is  dissected  away  until  all 
the  parts  involved  in  the  operative  field  are  soft  and  plastic.  Tenacula  are  now 
introduced  deeply  into  the  bellies  of  the  separated  levators,  and  held  so  as  to 
bring  the  muscles  boldly  into  view.  Two  other  tenacula  seize  the  ends  of  the 
sphincter  muscle  and  expose  them  in  the  same  manner  (Fig.  298).  FigureK)f- 
8  sutures  of  No.  0  chromicized  catgut  are  then  placed  in  both  the  levator  and 


FlO.  21H>. OPEIIATION  KOK  CuMPLETE  LACERATION  OF  THE  PERINErM,       (Author's  tcchnir) 

The  two  Imriccl  fiKUre-of-S  {'atgut  sutures  have  been  tied,  one  approximating  the  levator  ani 
nuKseles  an<l  the  other  uniting  the  ends  of  the  sphincter  nmsele.  The  silkwonn-gut  sutures  have 
\)oen  placed  and  are  ready  to  Ih'  tied. 

sphincter  muscles,  the  suture  ends  l^eing  left  long  and  not  j^et  drawn  taut. 
Beginning  then  at  the  top  of  the  wound  wilkworm-gut  stitches  are  placed  deeply 
into  the  fibers  both  of  the  levator  and  sphincter  muscles.  In  crossing  from  one 
side  to  the  other  over  the  chasm  made  by  the  laceration  the  silkworm-gut 
stitches  issue  from  and  enter  at  the  very  edge  of  the  rectal  mucous  membrane, 
but  not  including  it. 

When   all  the    stitches    have    l^een    proi)erly    placed    the    two   figure-of-S 
stitches  which  are  to  be  buried  are  tied  firmly,  but  not  too  tightly,  and  the  ends 
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cut  short.  The  silkworm-gut  sutures  are  then  \k\\,  beginning  at  the  anal  end, 
the  ends  ent  and  shotted  (Fig,  300),  The  sueress  of  the  ojieratioii  depends 
chiefl}'  on  an  exact  approxiniation  of  the  widens  of  the  wound  without  undue 
tension,  for  if  this  is  not  attained,  non-union,  sepsis,  and  greater  or  less  destruc- 
tion of  the  wound  are  almost  sure  to  ensue. 


Fiti,  ^JCK)  -  (>['i  !iA  noM  FOR  Comim.ktf:  Tkah  ok  the  PERiN'ErM. 
The  silkworm-nut  sutiir(«*  ha%'C'  Ix'Pn  tied,  rut,  unci  jiliotU'il. 

Duringr  eonvaleseenee  the  wound  requires  unremitting  attention  with  ex- 
pert nursing,  under  the  utmost  antiseptie  precautions.  The  bowels  are  kept 
elosed  for  from  nine  to  twelve  days  and  then  moved  with  oil  catharsis?.  The 
external  stitches  are  removed  on  the  ninth  day.  If  a  stitch  shows  signs  of  infec- 
tion tx^fore  that,  it  is  best  to  remove  it.  Catgut  for  the  external  stitches  is  inter- 
dieted. 

When  the  tear  extends  far  yp  the  rectovaginal  septum,  the  denudation  of 
the  vaginal  portion  is  central  and  nut  in  the  lateral  sulci.     The  denudation 
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begins  above  the  upper  angle  of  the  wound,  and  is  carried  down  on  either  side 
to  the  Bartholin  ducts.  Only  a  small  amount  of  vaginal  tissue  should  be  removed 
in  the  region  of  the  introitus,  for  if  this  precaution  is  not  observed  there  is  much 
danger  of  closing  the  perineum  too  tightly. 


Fi<i.  .'iOl .-  Operation  for  ( 'cniPLETE  Laceration  of  the  Perinetm.    (Warren's  "  apron"  method.') 
The  sphinrtor  nmsrlos  arc  exposed  hy  turnitig  down  a  flap  whieh,  when  sewed  up,  i?  Pupix*?^ 
to  pn'vent  the  wound  from  eontaniination  by  the  lx)wel.     The  operation  is  not  applicable  when  tbf 
rertovajjinal  septum  has  been  torn. 


The  surest  results  are  gained  by  using  silkworm-gut  to  close  the  vaginal 
part  of  the  wound,  notwithstanding  the  annoyance  of  having  to  remove  them 
latei-,  catgut  not  Ix^ing  dependable  in  these  cases.  Buried  rows  of  catgut  sutur(S, 
closing  the  wound  in  layers,  seem  at  the  time  of  operation  to  unite  the  wound 
witli  great  strength,  but  the  catgut  is  treacherous,  and  in  the  long  run  tk 
results  from  its  use  are  inferior  to  those  where  the  hard,  non-absorbable  suture 
has  been  employed. 

Redovmjinal  fistula  is  usually  associated  with  a  tear  through  the  sphincter 

'  Tln'  priiu-i))l('  involved  in  th<*  apron  oju'ration  was  devised  by  Dr.  J.  Collins  Warren  of  Boston* 
whose  paper  <»n  the  -subject,  entitled  "New  0|)erati()n  for  Rupture  of  the  Perineum  throuidi  thr 
J^phincter, "  was  published  in  the  Transaetirms  of  the  Amoriean  Gynecological  Society  for  1863. 
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muscle,  and  is  due,  as  a  rule,  to  the  healing  over  of  the  interveiling  tissue.  It 
is  often  seen  in  cases  in  which  the  attending  obstetrician,  having  repaired  the 
t^ar  immediately  after  delivery,  has  secured  only  partial  healing  of  the  wound. 
Thus,  sometimes  one  sees  a  rectovaginal  fistula  where  the  sphincter  has  healed 
completely. 

In  operating  on  rectovaginal  fistulae,  if  the  sphincter  is  competent,  it  is  best 
to  attempt  the  closure  of  the  fistula  by  itself,  though  it  is  more  difficult  to  cure 
a  single  fistula  than  a  lacerated  sphincter.  If  the  sphincter  is  incompetent,  it 
is  advisable  to  cut  through  the  anus  to  the  fistula,  making  a  fresh  complete  tear. 

The  fistula  operation  may  be  done  in  layers  with  one  or  two  rows  of  buried 
catgut,  or  it  may  be  closed  with  a  single  row  of  interrupted  non-absorbable 
sutures,  silver  wire  or  silkworm-gut. 

We  have  found  the  latter  method  more  successful.  The  opertion  is  practi- 
cally identical  with  that  for  vesicovaginal  fistula.  A  wide  denudation  is  made 
in  an  oval  shape  about  the  fistula,  the  direction  of  the  oval  being  made  longi- 
tudinal or  transverse,  so  that  the  tissues  may  he  brought  together  from  side  to 
side  with  as  little  tension  as  possible.  If  the  wound  is  to  be  sewed  in  layers 
the  rectal  mucous  membrane  is  separated  from  the  vaginal  membrane  for  a 
short  distance  about  the  fistulous  opening.  The  membranes  are  then  sewed 
separately  with  catgut. 

The  other  and  better  method  is  to  close  the  entire  wound  with  silver  wire, 
the  sutures  l)eing  placed  well  out  from  the  margin  of  the  wound,  so  that  they 
may  act  as  a  sort  of  splint.     (See  Operations  for  Vesicovaginal  Fistulae.) 

OPERATIONS  FOR  VESICAL  FISTULiE 

For  vesicovaginal  fistula  several  operations  have  been  devised.  For  small 
fistulsp,  where  there  is  plenty  of  healthy  tissue  about  the  opening,  the  classical 


Fig.  302. — Vesicovaoinai,  Fisti'la. 
Dissection  of  mucous  membrane  around  the  fistulous  opening. 

operation  of  Mariofi  Sims  is  entirely  satisfactory.     It  is  performed  in  the  follow- 
ing way: 
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The  patient  is  either  in  the  lithiitoriij'  or  in  the  Sims  poHitioii.  The  latter 
is  sometimea  preferable  where  the  fistula  h  higli  up  lowanl  the  ^'uult  of  the  vaguia, 
as  IB  frequently  the  cjise  when  the  injur>'  \i^l»  Ix^en  done  id  the  protx^^  of  a  hys*' 
terectomy.  An  oval  denudation  ib  made  with  fine  scissors  alxjiat  tiie  opeBing 
down  to  the  vesical  mucous  membrane,  wpeeial  care  being  taken  to  trim  ofT  f\m 
cicatricial  edge  of  the  bladder  oppning.  The  denuded  [iiariiin  al^^out  the  orifice 
should  be  a^  wide  as  possible  without  eausiog  too  nnich  tens^ion  when  the  odgBi 


Fio.  303. — Vesicovaginal  Fistula. 
Wound  t3cing  sutured  longitudinally  by  the  classical  method  of  closMre. 

are  approximated,  usually  from  |  to  ^  inch.  The  ends  of  the  oval  are  carried 
out  still  further  from  the  opening.  The  direction  of  the  denuded  oyal  is  deter- 
mined by  the  individual  case,  and  is  made  longitudinal,  transverse,  or  even 
oblique  in  relation  to  the  vaginal  axis,  according  to  which  way  the  tissues  can 
l)e  brou^;ht  together  with  the  least  tension.  As  a  rule,  the  transverse  denuda- 
tion is  the  most  favorable.  When  the  denudation  has  been  cleanly  and  sjtd- 
nietrically  made,  interrupted  sutures  are  introduced  from  side  to  side,  being 
carried  well  into  the  vaginal  tissues  and  down  to  the  edge  of  the  bladder  mucosa, 


OPEIIATJONS    i)X   THE   VAGINA 


655 


but  not  InrludinK  it  (Fig,  303).  The  suture  material  is,  proferal>ly,  fine  silver 
wire,  carriod  by  HJlk  guicles,  wliich  an*  threaded  on  fiiip  fuH-i'Urved  noedlcj?. 
It  18  advisable  to  lK»gin  at  the  center  of  the  wound  and  work  eaeh  way,  S4j  that 
there  will  be  no  error  in  approximating  the  vaginal  mucous  membrane  that 
covers?  the  fistula.  The  stitches  should  b:*  fairly  close  together  and  carried  for 
a  considerable  distance  to  each  siile  of  the  opening,  !^y  t!mt  even  when  the 
fistula  is  small  eight  or  ten  sutures  are  usually  required.      The  silver-wire 


Fu..  304. — VE!*irovAt;ixAL  Fisn-LA. 
"Wound  being  sewed  traiiaverjiely  by  the  cla^icat  method  of  ctoi^ure. 

sutures  are  twisted,  bent  to  one  side,  anr!  cut  olT  about  h  inch  Iring.  They  are 
removed  in  fifteen  to  seventeen  days.  During  convalescence  for  the  first  week 
or  ten  ditj^s  the  patient  should  not  be  allowed  to  accumulate  more  than  4  ounces 
in  her  bladder.  Tw^o  or  three  catheterizations  may  at  first  be  necessary,  after 
whicli  the  patient  is  usually  able  to  urinate  voluntarily.  Strict  watch  of  the 
urinations  should  Ix*  kept  and  the  patient  wakened  at  regular  intervals  during 
the  night.     If  catheterization  is  nec<'ssary,  it  should  Ik*  done  only  by  experienced 
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hands.  If  the  patient  is  conscientiously  tended  in  this  manner  the  results  are 
far  better  than  those  attained  by  the  use  of  self-retaining  catheters,  which  should 
be  avoided  if  possible. 

A  second  tnethod  for  treating  vesicovaginal  fistula  is  that  of  dissection  and 
cleavage  of  the  vaginal  and  bladder  walls,  and  sewing  the  wound  in  separate 
layers.  This  method  is  especially  applicable  to  cases  in  which  there  has  Utd 
a  considerable  loss  of  tissue,  so  that  the  approximation  of  the  wound  edges;  by 


^T&mvea— ^ 


Fhj.  .S()r> — Operation  for  Vesicovaginal  Fistuia. 
Incision  for  the  inrthod  of  olosiiiK  by  layers. 


th(^  Sims  method  cannot  bo  accomplished  without  too  great  tension.  An  incis- 
ion is  made  with  a  sharp  knife  (Fig.  305)  and  the  bladder  and  vaginiil  wull> 
s(»parat(Ml  about  the  fistulous  opening.  This  dissection  is  carried  out  until  tlie 
edgc^s  of  the  vesical  wound  can  be  approximated  with  forceps  without  tension. 
The  edges  of  the  bladder  wound  are  freshened  by  trimming  them  with  scissor 
The  vesical  layer  is  closed  by  a  continuous  fine  catgut  suture  intr(Kluce<l 
by  the  I/Miibcrt  method.     The  vaginal  plane  is  closed  by  interrupted  non- 
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absorbable  sutures,  preferably  of  silver  wire,  applied  as  in  the  Sims  operation. 
It  is  often  advantagenas  to  .sew  the  two  layers  st>  that  the  two  wounds  will  not 
coincide,  but  cross  eaeh  other  in  direutictn.  Sometimes  the  vesical  plane  ean 
be  closed,  but  the  vaginal  tlaps  cannot  lye  eoaptated  without  tcK)  great  strain. 
Kelly's  method  in  this  enierj^eney  is  to  sew  the  vesical  mucous  membra ne  of 
one  side  of  the  ^vound  tu  the  coinljined  edges  of  the  I  bladder  and  vagina  of  the 


Flti.  *iO0. — C)PEILVTia>f  FOR  VK?»ir«>VAtaNA  L  FiSTI  u\. 

Sewilis  up  by  layers.  The  iin^t  line  of  sutijrc?a  inverts  the  vritical  morous  meiiibratif*.  A  con- 
tinuous Lemljcrt  eitilch  of  fine  chmnili'  gut  is  atn|jloyed  for  the  Ijliidtlir  wall.  lutrrrupted  ailver  wire 
orsilkworm-giit  aiitxirc*?  Ao»v  thn  vu^iial  wound. 

other  side  of  the  wound.     This  leaves  a  raw  area  which,  Kelly  states,  is  soon 
covered  with  epitheliujo. 

A  third  method  of  tn^ating  vesicovaginal  fistula,  ami  one  especially  recom- 
mended by  Alljarran,  is  the  opemlion  of  Braquehaye,  An  incision  is  made  as 
in  Fig.  305,  leaving  a  margin  at  vaginal  mucous  membrane  alx)ut  the  fistulous 
orifice.  If  the  fistula  is  in  a  positbn  difficult  of  access^  much  more  rcK)m  can 
Ix*  gained  by  making  a  paravaginal  incisiirn,  such  as  is  described  on  page  728 
in  perfomiing  a  vaginal  hysterectomy  for  cancer. 


TSECOLORY 


:zma.  L^ii    uuitier  rnc  rhen  separated,  as  in  the  piecedio| 

.  _•«•    t  muwjiui  membrane  left  about  the  fistuious  Gpem% 

nm.   !  iiiiiretre.  ^hich  is  inverte<l  into  the  bladder.   In 

HL-re  iT^  iL  'jntacr  wh  each  other  at  the -opening,  a  con- 

riiit?.     7!ie  invfrrp*i  .)rinc*e  is  riosed  in  by  a  reduplicating 

:-;::,   ^  -aown   a  Fie.  i*)^.     The  vaidnal  mucous  mon- 

-r-!rrp»i  -JitTin^i.    i^j  in  rhe  rwo  prpf'eilin^  operations,  it 

,...^,    -^e   Tn  -JiriTP  lines  «'n)**  at  an  angle. 


Th 


.    ^J  Ml*-     ■  ■ 


::>•  \v<;..i^  vagina  I   >t-ptuni.  tin' 

>"■  v:iu:!i:t  K-iow  the  •''ixMiintr    (.*<>li>i»- 

;i^*-  --ar  ••(  'r.t  viicina  Ivi^^nu^  an  iutotrral  part 

I.  •  .»■   •:*>  r.i  *  7'  n  '..mI  tlu'  men. ipau^^e  tho  nien<tnial 

'.'"".t:   i:Ni.;v:-.n*:ii:t-<  of  the  «>|^nitii»n  are  obviou>. 
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Vesicocervicovaginal  (or  juxtacervicdl)  fistula  (Fig.  310)  cannot  be  satis- 
factorily denuded  in  the  manner  of  vesicovaginal  fistulse  described  above.  In 
these  cases  the  orifice  of  the  fistula  is  usually  embedded  in  an  immovable  mesh 
of  cicatricial  tissue,  making  plastic  operations  well  nigh  impossible.  The  best 
plan  here  is  to  make  a  transverse  incision,  and  separate  the  vaginal  vault  and 
bladder  from  the  cervix.  This  exposes  the  opening  in  the  bladder  wall,  which 
may  then  be  closed  by  a  continuous  Lembert  suture.  The  method  is  illustrated 
in  Fig.  314  (adapted  from  Kelly). 


Fifi.  30S. — Br.\quehaye's  Operation  for  Vesicovaginal  Fistula,   Modified  by  Albarran. 
Turning  in  the  cuff  around  the  fistula  (adapted  from  Albarran). 


In  vesico-uterine  (intracervical)  fistula  the  opening  is  into  the  cervical  canal 
and  cannot  be  seen.  The  position  of  the  fistula  can  be  determined  by  intro- 
ducing one  probe  into  the  opening  from  the  bladder  and  one  into  the  cervical 
canal,  the  height  of  the  opening  being  detected  by  the  clicking  of  the  two  metal 
instruments. 

If  the  opening  is  low,  the  fistula  may  be  reached  by  a  transverse  vaginal 
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Fjg.  309— BttAQttBi 
Method  of  ekiaun?*     T\w  I 


ivvri  inyiTd  will  ♦«■  Mt  rlaht  ftJil 


Fig.  310. — Vesicocbrvicovaoinal  (or  Juxtacbbvical)  Fistula. 
The  fistulous  opening  is  near  the  cervix. 

incision,  with  separation  of  the  bladder  from  the  cervix,  as  in  the  operation  for 
juxtacervical  fistula  described  above.     If  the  communication  between  uterus 
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Fig.  311. — Repair  of  Juxtacervical  Fistitla. 
The  bladder  has  Ikkjii  separated  from  the  cervix.     The  bladder  wall  has  been  closed  by  a  Lcmbert 
nmninK  stitch,  which  invert*  the  mucous  membrane  toward  the  lumen  of  the  bladder.     The  vaginal 
menil>ranc  has  not  yet  been  sutured. 


Fia.  312. — Repair  op  Juxtacervical  Fistula. 
Both  the  bladder  wall  and  the  vaginal  wall  have  been  closed  by  separate  layers  of  sutures. 
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and  bladder  is  well  up  in  ihr^  cervix  the  cunditlon  m  he^  approad 
abdominal  route,  the  details  of  the  operation  l>eiiYg  a»  follows: 

Median  abdominal  iueision,  with  the  patient  in  the  Trendelenburg  fXfeiTiim- 
The  uterus  is  held  well  back  by  traction  forceps  and  a  transverse  inri^on  made 
through  the  uterovesical  reflection  of  peritoneum.  The  blatlder  is  then  ^^[Wiratd 
from  the  cervix  until  the  vesical  opening  is  completely  isolated  with  plenty  of 
free  bladder  tissue  about  it  to  allow  for  auturing.  The  wound  is  closetl  by  one 
or  J  if  possible,  two  rows  of  Lembert  sutures. 


Fig.  313.— Juxtacbrvical  Fistula.    The  Incision. 


The  opening  into  the  uterine  canal  may  be  sutured  or  not.  If  the  edges 
are  freshened,  it  will  heal  spontaneously,  and  if  not  closed  too  tightly  acts  as  a 
channel  ior  drainage  in  case  the  bladder  wound  does  not  heal  properly. 

Vesico-uterine  fistulie  may  be  closed  indirectly  by  denuding  and  suturing  the 
cervical  lips  (hysterostomatocleisis),  by  "which  procedure  the  uterus  is  made  to 
drain  into  the  bladder.  The  operation  is  not  recommended  unless  other  methods 
are  not  feasible. 
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Fj«k  314.— JUXTACBRVIOAL  FlBTt-UA, 

The  hladdtT  hiia  iH-i^n  fret*d  from  tho  ciTV'ix.     The  opcninj^  iirthi?  IvhuldiT  in  Iwing  closed  ill  by  » 

rumiin^  LciulM-rt  suture. 


Fiti,  315.— Uteiuwesical  Fihtuia* 
Th€fe  IB  a  fistulous  commutii cation  lx*tw*H'n  llie  bladder  and  the  canal  of  the  ccniat* 


&u 
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Fig.  316. — Repair  of  Utekoveshcal  Fu^Ti-r^i  bv  the  Aano^mAL  RorTK, 
Ah  upt'iiiiig  hius  U?oii  made  thrmigh  Ui*?  pcriloufal  rofit^tiotij  rxpositig  the  fi±$tuioUtt  inusU 


Fia.  317* — Acquired  Atresia  op  the  VAOtNA. 
The  later  effect  of  simple  iucbion  without  eoitiplGrti  rcmovai  of  the  ucdudins  membrane. 
inoision  dosi^  down  to  a  pinhole  o]>enini£  which  ufforrj*  wry  ijir'ornpl**t«  drainafs^  of  the  tjU*ni? 
▼af^a.     Foul  deconiposiuK  mat4?rial  collei^U  hi  the  vagina  and  diHchargt^s  continuously  or  p 
through  the  small  opening  in  the  memhranc. 


0PfiIt\TION8   ON   THE   VACtlNA 
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OPERATIONS  FOR  ATRESIA  OF  THE  VAGINA 

The  operation  for  atresia  in  ^rb,  where  there  is  partial  or  eumplete  retention 
of  menstrual  Wood,  is  a1tt'mle<l  with  i*onsicl(*rahk*  daiifier  of  fatal  sepsis,  and 
ever>'  precaution  shoukl  be  taken  to  prevent  infection.  When  heiuatoeolpos 
aiid  hematometra  are  present  the  occluding  niembmne  is  first  freely  incised, 
the  eavities  of  the  va^na  and  uterus  evacuated  and  carefully  irrigated.  This 
does  not  complete  the  ulceration,  for  the  openinf?  made  by  such  an  incision 
sometimes  closes  up  entiret>'p  but  more  often  rpsults  in  one  or  more  pinhole 


V*?Cp(aw«ia-^ 


I  J'..   U^. — ArijiiRKij  Atkesia  of  the  Va**iva. 
I>iBaect]ng  out  the  occludiiit*  itiembratu"  \v\l\\  sf-i^jiors, 

apertures  through  whii-h  thv  menstrual  Wood  nuiy  partially  flow  (Fig.  317). 
A  certain  amount  of  mucus  ami  bkjod  is  dammed  back  into  the  vapna,  liecomes 
foully  infected,  and  produces  flire  results.  In  order  to  leave  the  vagina  in  a 
permanently  n<jrmal  (*oiidition  the  oecluilinjw:  membrane  should  be  completely 
dissected  out  and  the  w^ound  ed^ei^  approximated  with  great  care.  Such  a  wound 
will  heal  b}'  first  intention,  even  in  the  face  of  a  badly  septic  discharge.  The 
details  of  the  operation  for  dissecting  out  an  occluding  membrane  are  as  fol- 
lows: 
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Aft^r  the  septum  ha*s  been  incised  and  the  contents  of  the  space  beyond  have 
Ijeen  removed,  there  shfuilci  })e  a  thoroii^jih  cleiinsinfr  of  the  part*s^  as  sUted 
al>ove.  The  edges  of  tlie  septum  should  then  be  trimmed  flush  with  the  waOs 
of  the  vagina  (Fig,  318),  All  scar-tissue  should  Ix^  removed  so  as  to  prevent  a 
future  eontraftion.  When  (he  septtim  has  tieeii  completely  cleared  away  it 
will  Ix*  found  that  there  remains  a  denuded  area  wliich  extends  Uke  a  ring  around 
the  inner  circumference  of  the  vagina.     The  mucous  membrane  of  the  upper 


Fic.  319L — AcQiiHED  Atresia  of  the  VAtsiNA* 

The  IranaviraB  t^tum  has  l^een  diiswrUnl  out  and  the  npi>er  jiortiun  of  the  mucous  menibnuie  of  tli« 

vuiiciou  uiiiUtJ  to  tIiL«  lower  by  iiiU'rnif>ted  ciit-ffut  sutures. 


portion  of  the  vagina  is  ilien  tlrawn  tlown  and  approximated  to  that  of  the 
lower  porti^jn  by  interruple*!  eatput  sutures  (Fig.  319).  Such  an  operation 
should  restore  pfirfectly  tlie  normal  caliber  of  the  vagina,  and  is  not  followed  by 
a  tendency  to  the  devehrpment  of  a  stricture.  The  use  of  antiseptic  douche* 
twice  or  three  times  daily  is  lx*gun  the  day  after  the  operation,  and  should  be 
kept  up  until  the  discharge  completely  disappears. 


€N   THE    VAiilNA 
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OPERATIOHS  FOR  ABSENCE  OF  VAGINA 

The  creation  of  an  artificial  vagina  may  be  done  either  by  the  method  of 
employing  a  loop  of  gut  or  l)y  the  turniniir  in  of  skin-flaps  from  the  surrounding 
parts. 

A  technic  de\ised  and  employed  successfully  by  the  author  in  one  wise  is 
as  follows : 

The  patient  is  plaeed  in  the  pc^rineal  position.  A  superficial  transverse  incis- 
ion is  made  just  below  the  urethra.  Through  this  transverse  slit  tlie  bladder 
and  rectum  are  slowly  dissecteti  apart  with  the  finger.  The  forefinger  of  the 
k*ft  hand  should  t>e  kept  in  the  rectum ^  and  some  bkmt  instrument,  like  a 


FkI.  320.' — COKGBNITAL  AbBBN^E  OF  VagINA. 

urethral  dilator,  should  l>e  held  in  the  bladder  by  an  assistant.  The  dissection 
m  carried  out  by  the  right  forefinger,  the  left  forefinger  l»ehind  and  the  blunt 
instrument  in  front  acting  as  guides  to  prevent  tearing  into  the  wall  of  the 
rectmii  or  bladder.  In  this  wny  an  artificial  oiK^ning  can  be  made  of  the  exact 
proportions  of  the  normal  vagijia.  Care  should  be  exercised  not  to  enter  the 
abdominal  ca\nty.  The  next  step  is  to  line  this  cavity  with  a  [x>uch  of  skin 
made  up  of  flaps  turned  in  from  the  surrounding  parts.  To  iieeomplish  this, 
the  two  labia  minora  are  dissected  off,  from  above  downward,  in  such  a  manner 
as  to  leave  a  pedicle  sufficiently  large  to  furnish  got)d  circulation.  The  two  sur- 
faces are  then  split  apart  so  that  two  paddle-shajx^d  flaps  remain.  There  should 
then  be  dissected  from  the  inner  side  of  the  thigh  two  similar  flajKs  which  have 
their  bases  at  the  two  lower  corners  of  the  artificial  ojxniing.     All  four  flaps 


I 


vu  PWraoes. 


in..  :1J1 . — An  Opeic^tion  j-or  Ai*>iEN'CE  of  thi:  Vagina  C Aithok's  Method), 
An  artificitil  opening  has  bofii  uiad*'  Jm^Iw*^*'!!  Iiladdor  sind  rectum,  fnrre.spondinn  lo  the  ?iic  of  9, 
normal  vnieina.  Four  i»kin-flaps  have  l>t*pij  N^wt-d  togothpr  over  an  cild-fi4>hioniHl  kIash  $r|M*cuIiiiu  in- 
vcrtod,  TIh."  two  upprr  fiups  are  tlie  two  lAhi;i  minor!*  jmrtiully  iiijjjnit:tt'«*d  jiinl  spr*>urj  oul  flat,  Tbr 
two  lower  rttips  are  lurncd  iu  froni  the  th'^h.  The  scnviuK  of  the  seanit*  k8  not  emnplrt-cd  uatil  alt*T 
the  glass  form  has  Ijeeu  removed  utid  i^ujjporttng  »tit€ht<6  pliiccd  iu  the  v»uit  of  ihe  ni?w  vigniiJU 
otxining. 
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.      ^^ 


Fnf  HJ'J— OpEiiATfoN  Foa  Congenital  Absence  uf  Vagina. 

The  ghuu*  form  huj*  bt-en  rfinrnt-d  unti  the  aeiuiis  of  thi'  |»oii(.'h  i-anipk'U'ly  i^mveij,     Thf  mitiftl 

autureisscen  i^suins  from  thL'  jrauth  wt^rc  prfviuusly  |iajsserl  tbrmiiih  tlio  \\k\\\\  of  I  he  artificial  opHpuiriic 

made  Ixjtwtfu  the  hltidder  and  rectiinK     The*  prjurh  is  invertod  iiitri  the  i»rtifiritii  opeiiiinr  and  tJu* 

stitchp.*  tie<i  tio  as  to  prevent  any  prolajwe  of  tlie  pnurh  Ijefare  it  heals  to  tlie  ravk*  suirfjice  of  the  rii>(?iiin>c. 


are  then  i^wed  together  over  a  ^lass  form,  \\s  siiown  in  the  cut  (Fig.  321),    Before 
the  flap.s  are  sewed  together  Heverul  catgut  sutures,  with  the  ends  left  long> 
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should  be  placed  in  the  vault  of  the  artifiekl  canity.  When  the  skin  poucli 
has  been  nearly  completed,  the  glasts  form  is  removed  and  the  eatgut  suture  are 
brought  oul  lirough  the  skin  pouch.  The  pouch  is  then  inverted,  and  the 
sutures  are  i    d  in  such  a  manner  that  the  pouch  fits  snugly  into  the  artificml 

cavity. 


CHtTBERPS    OPERATIOR    FOB    A£5£1ICE    OF    VAGnfA 


Schubert 
rectum.     He 

The  pat 
pletely  disse 
introitus  is  u 
ion  made  at 
the  sphinct-er  muscle  n 

Beginning  then  at 
over  the  cocc}^,  whit, 
tudinal  incision ► 
l}eing  freed  from  its  cc 
ciently  freed  so  1     t 
anus.     The  loop 
pinched  mth  intesi 
is  firmly  closed  by 
high  as  possiljle  to  th* 

The  finger  k  then 


sn 


as  deviled  a  method  of  eretitinj^  an  artificial  vagina  from  the 

lerforms  Ms  operation  a,s  follows: 

t  is  placed  in  the  right  Sims  position.     The  hymen  is  first  mm- 

&d  away^  leaving  a  circular  denuded  area  of  tissue  whc?rc  the 

" '        r  is  then  dilated  and  a  circular  iiiris- 

icisioD  the  rectum  is  dissected  from 

It  3  cm.  without  injuring  the  iniisck'. 

the  anus  a  10  em,  incision  is  made 

pelvnc  fascia  is  divided  by  a  longi- 

le  rectum  is  drawn  out  after  fir^t 

hments.    The  rectum  miLst  Ije  suifi- 

the  loop  can  be  drawn  do%**n  to  the 

fih  ihi*.  opening  at  the  coccyx  is  now 

.   Tlie  cut  end  of  the  lower  sequent 

of  gut  thus  fonned  is  attached  m 

opening  in  the  vuha  made  by  dis- 
secting off  the  hymen,  and  an  oj>enmg  m  me  tissue  made  toward  tlie  {-uccygea] 
wound.  The  canal  thus  made  is  widened  so  that  it  will  easily  admit  two  fingt»r^, 
TliP  ami]  end  of  the  rectum  which  wn^  first  ilissectcH  away  froru  the  sphincter 
is  drawn  up  through  the  newly  made  orifice  and  attached  there  by  interrupted 
sutures  through  the  margin  of  the  skin..  The  new  vagina  thus  constructed, 
therefore,  consists  of  the  lower  end  of  the  rectum,  which  now  extends  from 
the  new  opening  in  the  vulva  to  the  blind  culdesac  attached  to  the  sacrospinal 
ligament. 

The  operation  is  concluded  by  drawing  the  upper  cut  end  of  the  rectun) 
down  through  the  sphincter  and  suturing  it  there  to  the  skin  margin. 

The  advantages  of  this  operation  over  the  Baldwin  method  are  that  it  is 
less  dangerous  to  life,  and  that  the  secretions  from  the  bowel  mucosa  are  less 
irritating. 

BALDWIN'S    OPERATIOIf   FOR    ABSENCE    OF    VAGINA 

FirM  Step. — A  transverse  incision  is  made  at  the  hymen  (Fig.  323).  The 
plane  of  cleavage  between  the  rectum  and  bladder  is  sought,  and  the  two  oi^gans 
separated  by  blunt  dissection  until  the  peritoneum  is  reached.*  A  cavity  is 
thus  made  corresponding  in  width  and  depth  to  a  roomy  vagina  (Fig.  324). 
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An  iodofonn  gauze  tampon  is  inserted  in  this  artificial  opening  and  the  patient 
put  in  the  Trendelenburg  jxjsition  for  laparotomy. 

Second  Stfp.^lMparolomy. — A  me<lian  ineision  is  maiie  and  the  pelvis  in- 
spected. Rudimentary  internal  genitalia  will  be  found,  usually  in  the  form  of 
a  double  uterus.  The  two  uteri  shouhl  \ye  sc*parated  by  incision,  and  if  one 
contains  a  lumen,  it  should  beamputatotl.  The  junction  of  the  ileum  with  the 
cecum  is  then  sought.    At  the  distance  of  about  12  inches  from  the  cecum  the 


Fig.  32H.'— Operatrjn  i  i  al  AB»E.vcia  or  the  Vauina, 

The  red  line  shows  the  transverse  iiicituou  mjnW  |jri  tiiuiiiury  to  .s^'parating  the  bladder  from  the  rectum. 


mesentery  of  the  ileum  is  found  to  be  especially  long.  Beginning  at  this  point, 
about  10  inches  of  the  ilemn  is  resected  and  the  ends  of  the  resected  portion 
closed  by  a  purse-string  suture.  The  two  t^nds  of  the  ileum  are  now  united  by  a 
lateral  anastomosis  in  front  of  the  mesentery  of  the  detached  segn^ent  (Fig,  32t>). 
A  silk  ligature  is  passed  around  the  detached  portion  of  bowel  at  its  middle 
point,  to  l>e  used  asi  a  tractor  (Fig.  326).  An  assistant  removes  the  gauze 
tampon  from  the  oixnnng  previi>usly  made  l»etween  rectum  ami  bladder  and 
inserts  a  long  cJainp,  whicli  he  pushes  against  the  layer  of  jx^ritoneum  interven- 
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Fiii.  :i J4.  — OFEitAnoN  FOR  ARnnciAL  VAorrfA. 
An  openiuir  has  be>e»  niude  between  ihv  bUddcr  uud  rectum  os  far  a«  tbcr'  pcHteintfum. 


Pig,  825. — (Ii^'kk.^tujn  fom  Artificial  V\tiiNA  U^alhwin'*  Micthod>. 
A  portiou  of  the  «niall  intestjue  hna  been  resect eii,  Icavijig  the  nie:*enter>'  aitnrhcd. 


VAGINA 


673 


ing  Ix^tween  the  opening  and  the  peritoneal  ca\nty.  With  this  clamp  as  a  pjuidc* 
an  opening  is  made  by  the  ot>erator  through  the  peritoneum,  great  care  tx4ng 
exerfisfd  not  to  injure  the  bhidder  or  rertuni.  The  tnirtit>n  lija;ature  is  now 
gras|M'd  hy  the  elamp^  which  by  this  means  flraws  the  detached  segment  of 


Flu.  A'^t\. — Opeiution  run  AuTrFu  ial,  Vaoiva, 

lateral  anafftomosis  luittmg  tho  ends  of  the  rcMritd  giit.     Thf  fr*M'  1<ju|3  of  ititej^tiue  with  meaentcry 

attached  is  IrM-itiK  druwTi  dowai  hj'  a  Kiiide  ligature. 

bowel  down  into  the  artificial  opening  in  the  form  of  a  loop.  The  peritoneum 
IS  sewed  with  fine  catgut  sutures  around  the  ends  of  the  loop.  The  abdominal 
wound  is  closed. 

Third  Step. — The  loop  of  bowel  is  drawn  down  untiJ  it  extrudes  from  the  new 

Hi 
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Fkj,  a27. — Operation  fok  AnTuncMu  Vaisina  (BAU>WI^'*s  Method). 
A  loop  of  it*t*siiiietim.  Vw?crj  mrseciv^,  hmvini£  the  mijsoiitrrv  rtM^fhinL     ]^U*?aI  fuuii»tJinio«i»  ti#i 
been  i>erformwi»  unitiiiK  tlif?  vtul»  of  t}»*?  rf  s«n"N'< I  kk f      TJn'  f nn-  hnyp  oi  hiUwtb*'  liw*  beeai  dmwa  do«Fii 
through  the  oij^uiiig  made  ljctw*.M4i  bludcjor  {iiid  rfftuiri  ^Jiftur  StiH.M?keI). 


FHI,   328. OPIlftATIO?f  FOR  AttTIFICtAL  VaU1\A. 

The  fr't'p  loo|>  of  mt*fsti(ie  hsis  Innm  clrawii  ftovti  into  the  ai>i:'nini!:  niiidf  l»twi'**ii  bljidder  »»t*! 
rootuiii.  1'  ' 'i-  bf*^ri  s,tttc'h«J  ih  plmit  aud  aij  opt^uiiiK  made  in  the  walj.  The  neptiim  made*  by  th* 
loop  may  be  incisod  later. 
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introitus.  The  outer  wall  of  the  gut  is  incised  and  the  edges  stitched  to  the 
skin  around  the  hyuieneal  opening.  The  two  legs  of  the  loop  are  twisted  so  that 
the  left  lies  anterior  and  the  right  posterior.  In  this  way  a  double  vagina  is 
formed  (Fig.  327).  The  walls  of  the  gut  which  form  the  septum  between  the 
two  vaginal  canals  become  adherent  in  the  course  of  time.  This  septum  may 
be  incised  later,  so  that  a  simple  va^na  is  created.  It  should  be  remembered 
that  the  mucous  membrane  of  the  hew  vagina  continues  to  secrete,  and  that  it 
constitutes  an  absorbing  surface,  to  which  certain  kinds  of  vaginal  douches, 
like  corrosive  sublimate,  may  be  a  dangerous  poison.  The  secretion  is  influenced 
by  diet,  being  greatly  increased  by  albuminous  food. 


VAGINAL  CELIOTOMY 
Anterior  and  Posterior  Colpotomy 

The  vaginal  route  for  the  surgical  treatment  of  such  conditions  as  uterine 
fibroids,  ovarian  tumors,  pelvic  adhesions,  extra-uterine  pregnancy,  etc.,  is  now 


Fici.  329.— Anterior  Colpotomy  for  Pelvic  Opera TioNi^}  by  the  Vaginal  Route. 

comparatively  little  used,  and  is  for  the  most  part  confined  to  operations  for 
prolapse,  like  those  of  Watkins  and  Goflfe,  and  occasionally  to  vaginal  hysterec- 
tomies. 
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The  pelvis  may  be  entered  either  by  opening  the  anterior  or  posterior  waD 
of  the  vagina. 

Anterior  colpotoviy  is  performed  in  the  following  way:  The  anterior  lip  of 
the  cervix  is  seized  with  traction  forceps,  and  the  uterus  drawn  strongly  doTVTi 
toward  the  introitus.  The  peritoneal  cavity  may  be  entered  either  through  a 
transverse  incision  made  at  the  junction  of  the  bladder  and  cervix  or,  pre- 
ferably, by  a  X-shaped  opening.  By  the  latter  method  an  incision  is  made 
from  a  short  distance  below  the  urethra  to  the  cervix.  The  vaginal  wall  on 
each  side  is  then  loosened  from  the  bladder  and  a  cross  incision  made  at  right 


1"  Ki.  ,H.SO. — Posterior  Colpotomy. 
Crucial  incision  throuph  thf  posterior  vaginal  wall  into  the  culdcsac  of  DoiiKla? 


angles  to  the  first,  at  the  level  of  the  junction  of  the  bladder  with  the  f(Tvix. 
The  two  flaps  are  further  separated  from  the  bladder  wall  by  blunt  dissc^ction 
and  drawn  outward  by  traction  hooks.  The  bladder  is  then  stripped  back 
from  the  cervix,  care  l)eing  taken  not  to  injure  its  wall.  When  the  peritoneal 
reflection  is  reached  it  is  seized  with  tissue  forceps  and  incised,  the  incision 
l)ein^  carried  to  each  side  into  the  broad  ligaments  as  far  as  possible.  The 
peritoneuin  of  the  bladder  reflection  is  lifted  up  and  cut  in  the  median  line 
as  far  as  the  fundus  of  the  l)ladder  (Fig.  ;^29).  Into  the  ofx^ning  thus  nia<le  i> 
inserted  a  speculum  which  draws  the  bladder  up  to  the  symphysis.  The  next 
step  is  the  <l(»livcry  of  the  uterus  and  adnexa  through  this  uiK*ning.    The  traction 
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forceps  on  the  anterior  cervical  lip  is  forced  back  toward  the  posterior  wall  of 
the  vagina  so  as  to  ante  vert  the  uterus.  The  anterior  wall  of  the  uterus  is 
seized  with  double  hooks  and  the  fundus  drawn  out  of  the  wound.  As  the  uterus 
is  delivered,  the  tubes  and  ovaries  come  into  view  and  slip  out  of  the  wound 
unless  restrained  by  adhesions.    The  desired  operation  can  then  be  performed. 

Posterior  Colpotomy. — The  technic  of  posterior  colpotomy  is  somewhat 
simpler  than  the  anterior  operation,  but  according  to  those  who  employ  the 
vaginal  route,  notably  Goffe,  it  is  much  less  useful  for  the  average  case. 

The  posterior  hp  of  the  cervix  is  grasped  with  traction  forceps  and  drawn 
forward  toward  the  sjnnphysis.  The  posterior  vaginal  wall  is  thus  put  on  the 
stretch.  A  longitudinal  incision  alx)ut  5  cm.  long  is  made,  beginning  at  tlie 
portio  and  running  back  in  the  median  line.  The  incision  is  carried  through  the 
vaginal  wall,  the  loose  cellular  tissue,  and  into  the  peritoneal  cavity.  In  order 
to  enlarge  the  opening  thus  made,  two  lateral  cuts  may  l)e  made  at  right  angles 
to  the  original  incision  (Fig.  330).  To  deliver  the  uterus  and  adnexa  the  poste- 
rior wall  of  the  uterus  is  seized  with  double  hooks  and  drawn  backward  out  of 
the  vaginal  wound. 
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OPERATIONS    FOR   RETROVERSION 

OLSHAUSEN»S    OPERATION    FOR    SUSPENSION    OF    THE  UTERUS    (AUTHOR'S 

TECHNIC) 

A  SHORT  median  suprapubic  incision  is  ma(ie.  The  appendix  Ls  inspectc<l 
and  reniov(Ml  as  a  routine  measure.  The  edj?es  of  the  peritoneum  and  fascia  on 
each  side  of  the  wound  are  chimped  in  order  to  facihtate  the  passafte  of  stitcho. 
Each  round  ligament  is  j^rasped  near  the  uterus  with  a  half-len^h  clamp,  which 
is  pressed  tightly  (»nough  to  raise  the  ligament,  but  not  to  lacerate  it.     A  lip- 


FlU.   ',i'.il.    -Ou**IIArSKN-'s  OPKUATION.        FlRST  StEP. 

riir  round  li*r:uu('iit  ir<  lightly  Krasixid  with  half-lniKth  forr('i)>  near  iIm*  fiiiulun.     Tin*  silk  >utup-  i« 
iiitnMlu<'«'d  Hj  as  to  include  tin'  whole  thickni'ss  of  the  liK»nioiit. 


ture  of  No.  7  braided  silk  (loublcd  is  then  passed  under  the  right  round  hgamcnT 
at  a  distance  from  the  uterus  which  is  determined  by  the  size,  weight.  de>in- 
for  mobility,  (»tc.,  it  being  remem]x?red  that  the  nearer  the  uterus  it  is  placjtl 
the  greater  will  be  the  supporting  iK)wer  and  the  less  the  mobility.  Tlir 
average  distance  is  ]  inch.  Th<»  suture  is  carried  through  the  alnlominal  wall, 
includinji  the  peritoneinn,  muscle,  and  fascia,  and  then  retunuM.!  to  the  jx^rit**- 
ncal  cavity,  including  a  bight  in  the  wall  of  about  J  to  J  inch.  The  ligatun-  is 
placed  in  tlic  abdominal  wall  at  a  distance  from  the  median  Hne  corn»spondini: 
to  the  ])oint  where  the  base  of  th<»  round  ligament  would  touch  the  jx^rit<meuni 
if  the  iiteiiH  wen'  brought  up  to  the  abdominal  wall.     Tiie  level  at  which  it  i? 
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placed  is  also  deterniinod  in  the  saitip  way,  rxpfpt  that  if  tltore  is  inut'h  pro- 
laps<»  or  if  it  is  de^irr^d  to  cnrnu-t  an  iLiitt^flcxiiin,  th(*  sittat'liment  is  made  some- 

VI  P■^^^cv\4es- 


J  It.,  .i;i2.— t.^LHHAUfiEv'f^  Operation  Vtkweb  from  Wm:  .  .  i.i_  .\!a"JMi:\. 

Tight  liipittiru  of  the  liKunient.^  to  the  anU?rior  uWomiiml  whU  cffutfc*  two  Jirm  adhesiiotis  at  the 

points,  of  rontiH't,     Thi*  ariatoiiii*^  rrsiiU  is  practically  the  dame  an  thiit  of  Gilliutii'F  op(*ratiori. 

what  hitJjh(*r  on  thp  a}>doininal  wall  tJian  would  t'orrespond  to  tlif*  liatural  position 
of  upproxiniittioii. 


X\iVU. 


Ov5»CVO_ 


Fm.  333. — 0L»KAU8Brf*9  Opbratiox. 

Showing  the  layern  through  which  the  aiipporthig  tiiitnrps  arc  carried.     Note  that  they  include  th*? 

peritoneum,  niu*ele,  and  fii5eiu,  and!  are  tied  on  the  inside  of  the  alxloinen. 

After  placing  the  ligature  on  the  risld.  the  left  one  is  intrtjdiiced  in  the  same 
way  at  a  symnietrie  point  on  the  other  side  of  the  wound.     The  ligatures  are 


680 


then  tied  within  the  abdomiiml  cavity.  The  success  of  the  operation  cleppjuck 
entirely  on  the  tying  of  tht^  ligatures,  the  ubject  of  \vhit*h  is  to  fTt*ati*  two  i^hort 
small,  but  powerful  artificial  ligamentous  attachments  l>etween  the  abdoniiual 
wall  and  the  round  ligaments.  In  order  to  accompUssh  this  it  ij^  notN!«sjin'  to 
injure  mechanit^ally  the  epithelium  of  the  two  contiguoui^  peritxjueai  surfacf**, 
and  this  Lh  done  by  tying  the  ligatures  as  tightly  tus  possible- 
Silk  is  used  because  with  no  other  form  of  ligature  can  so  tight  a  knot  \>e  tie<i. 
It  is  used  braided  and  doubled  partly  because  it  will  not  break  in  lying  tlic 
knot  and  partlj^  lx*cause  it  %vill  not  cut  into  the  tissues  wlien  iMm"erfuI  tension 
is  put  upon  it.  It  i^  somewhat  undejiirable  Ut  bury  sutih  a  largi^'  {K«rriiaai-iit 
ligature  in  the  aMoiuinal  wall^  for  if  there  is  wound  sepsis  it  may  po^^hh^  h^ 
come  infected  and  eautit*  a  pi  "~^        til  it  h  i-einoveib     Tht.s  ck»t*s  hapiwi 

once  in  awhile,  but  the  occurrenec  n  hat  it  docs  not  offs^H  the  iulvnntatf^ 


of  the  ligature. 

It  may  be  said  in  passing  that  a  Ia 
betwe!«n  the  roitnr!  ligainent  antl  the  abd 
nal  waD.    Fixation  of  th*>  rtniiul  ligumetitij 
both  fcir  supporting  strength  and  for  thr  ovoit 


The  Obhausen  operation  has  the  disati   antage  of  leaving  two  op^  ^tjiace^ 
between  the  ligaments  and  the  abdominal  wall  external  to  the  stilelics  (Fig. 


i*rful  and  lagliujB  lig^unont  rjiii  be  r^iv^jti^l 
hot  wren  *ho  utinme  wall  tiiid  ihrahiJutiu-      I 
•tMJH»rt*rf4iahk'  thmi  fixutiaa  of  flic  utiTii- 
if  immobilijing  nfllinsions. 


Fig.  334. — Gilliam's  Operation. 

Thr  ri'd  liru's  indicato  the  course  of  the  round  ligaments,  which  are  drawn  up  through  all  the  ia>*er9 

and   fa.'^tened  on  the  outride  of  the  fascia. 


VARIOUS  FORMS  OF  THE  GILLIAM  OPERATION 

Gilliam's  Operation. — By  the  technic  of  the  original  Gilliam  operation  the 

perforatino;  claUip  is  carried  directly  through  the  fascia,  muscle,  and  peritoneum 
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into  the  peritoneal  cavity  without  taking  the  obUque  route  through  the  internal 
ring.  The  round  ligament  is  drawn  directly  out  through  the  perforation  and 
fastened  to  the  outer  side  of  the  fascia  (Fig.  334).  This  has  the  advantage  over 
Siin|5son's -operation  of  providing  a  direct  rather  than  an  indirect  pull  on  the 


vi.?.Gra»ftar- 


Vu..  :j.V>. — Simpson's  OpKit-vnox  ron  Rktkovkhskjv. 
An  oiMMiiiie  has   hiK'ri  inadr  in  the  fasfia  and  a  .-prcially  curvi'd  clamp  i)a.-M«d  throuKh  it  *>e- 
t\v«'f'n  la>cia  and  mu.'^rlo.     Tlu'  ix>int  rif  tho  <'urvrd  clnnip  is  al>out  to  <'ritor  the  intrrnal  in]^:uinal 
riiiK. 


uterus,  and,  therefore,  has  jrrontcr  supi)()rtin^  power.  On  the  other  haiwl,  it 
leaves  two  openings  on  the  sides  through  which  the  intestines  may  prolapse,  and 
it  also  leaves  two  wealc  points  in  the  fascia  through  which  the  loops  are  drawn. 
Simpson's  Operation.— Of  the  variims  modifications  of  tlie  Gilliam  round 
ligament  operation,  that  of  Simpson  is.  in  the  o])inion  of  the  author,  the  best. 
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This  oporation  has  the  advantage  of  securing  permanent  anterior  position  of  thn 
uterus  without  clanger  of  intestinal  complications.  It  has  excellent  supporting 
power.  There  is,  howev(»r,  clanger  of  adhesions  forming  Ix^ween  the  utenis  liinl 
the  abdominal  wall,  causing  an  occluding  diaphragm  across  the  pelvis,  with 
possihlt*  subjective  symptoms  and  danger  of  dystocia.  This  latter  danger  whif-h 
the  operation  shares  witli  all  the  Gilliain  ojx^rations,  according  to  Simpson,  i* 
()bviat(»d  if  his  tc»chnic  Ik*  profx^rly  followed. 

The  t(»chnical  steps  of  the  ojieration  are  as  follows:  Through    a    nie«li:iii 
incision  tlie  round  liganu^nt  is  cauglit  in  pressure  fon'cps  al^out  li  inche<  fmni 


In;.  :VACi. — Simpson's  Opkuation  you  HETUovKit^iox. 
Tlif  curvrd  <'laiiip  li:»s  Ikm-ii  pasM^l  tliniimh  the  internal  rinu.  Iwucatli  tlu'  i)oritfin»nini.     Ir  In- 
pi('n<-«l  tln'  pcritonruiu  and  is  in  tin-  act  of  Kra«pinii  the  round  ligament  pr<*paratiir\   To  drawii.::  ." 
\v,\c\i  \\iriniii\i  thi"  internal  rinu  (a^laj^tcd  from  Simpson). 

the  uterus.  A  second  claini)  grasps  the  paric^tal  peritoneum  at  the  jxiint  of  the 
internal  ring.  The  skin  is  retracted  from  the  wound  and  the  fascia  punctun-'l 
about  \\  inclK's  to  the  si<le  of  the  1ow(t  angle  of  the*  incision.  A  sixM-iaily 
curved  riaiiip  is  i)as.'<ed  through  the  puncture  and  obliquc^ly  through  tlsr 
rectu>  nuiscle,  entering  th<^  space  betwecMi  the  leav(^•<  <»f  the  brr)a<l  liganuMit 
through  tlir  internal  ring.  It  is  forcinl  along  in  the  subp<»ritom»al  spMii- 
until  it  reaches  the  clamp  first  placed  on  the  round  ligament  iJ  inches  fnun 
the  uterus.  The  curved  clani])  is  forced  through  th(»  jXTitoneum  and  made  t«* 
grasp  the  round  ligament.     It  is  then  drawn  out,  bringing  the  loop  of  roumi 
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Hgament  with  it  through  the  channel  forced  by  its  cntmnce  into  the  abdominal 
canity.  The  loop  of  the  round  ligament  is  fastenetl  beneath  the  rent  in  the 
fascia  by  a  linen  thread,  which  closer  the  rent  and  attache:^  the  ligament  at  the 
.same  time. 

The  proeedure  is  repeated  on  the  other  side. 

In  chf>osinj»:  tlie  point  of  the  ligaiiiont  which  ii?  to  be  drawn  through  the 
opening  it  is  im|xirtant  not  to  take  it  too  close  to  the  uterus,  for  by  this  means 
the  uterus  is  drawn  too  snugly  against  the  anterior  abdominal  wall,  causing  the 
danger  of  occluding  adhesions  mentioned  aix)ve. 


Fj<:.  337. — Simpson*-*  Or*ERATiov  fos  RETRovEnaios. 
Tlip  Inop  of  roiniil  lj(;;aiiioiit  is  Itrou^iht  up  to  tho  ofjeninj?  in  I  be  ffLscia  wb<Te  ft  ifi  Utrm  amfhorf'd 
hy  u  Rinm'-nf-h  Hiitch.     The  inaert  shows  how  the  stitch  both  fa»UiiiJS  the  liguiiiont  and  cloaca  the 
wound  in  the  ftiaciu. 

In  order  to  perform  the  Simpson  oj^eration  eas^ily  it  is  of  very  great  moment 
that  the  perforating  clamp  have  a  proj^er  curve.  The  bJadc.s  are  .somewiiat 
longer  arnl  more  fully  curved  than  thow  of  the  ordinary  half-lengtii  elamp. 
Without  this  rur^^e  the  passage  of  the  clamp  into  the  abdominal  cavit}'  h  sonie- 
thnes  extremely  difficult, 

Mayo's  Modification  of  Gilliam*s  Operation  (Internal  Alexander ).^In  this 
operati<iii  Ihc  iM^rforating  eiump  does  not  pii'rce  the  fascia,  l>ut  passes  between 
the  fascia  and  the  outer  surface  of  the  rectus.  It  then  enters  the  internal  ring 
and  grasps  the  round  ligament  in  exactly  the  same  way  as  in  the  Simpson  opera- 
tion. After  the  ligaments  are  drawn  out  through  the  abdominal  wall  they 
are  crossed  over  in  front  of  the  recti  muscle  and  sewed  togethcT  in  the  middle 
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-^•^4.  V.fc,-,ii^j,fe6- 


v.>S — Simpson'**  *)peh.\tio-V  k<ju  RETitoVEiwro!*, 
.HMi  ilrawn  throiiRh  tho  intf^rniil  nun  uti<J  ^i^Uw♦l^(^d  l>eiieiitJi  tJic  fMOiil 
Cttdi»pU'd  from  $iriipi»ou/. 
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line  {Fig,  340),  This  oi)eratlon  has  no  advantages  oven-  tlie  Simpson  method, 
iiud  involves  the  ohjeL'tionabk'  feature  of  joining  the  iwu  k»o|is,  which  incurs 
the  dtmger  of  drawing  the  uterus  up  too  tight Jy,  %vith  consequent  adlierence  to 
the  abdominal  wall. 

Kelly*s  Modification  of  Gilliam^s  Operation*— In  this  operation  the  per- 
fonitinj^  chinip  passes  direct l\'  througli  tlie  rectus  nniscle  anil  periloneoni,  l>ut 
not  through  the  fascia,  as  in  the  original  Giiham's.     The  round  ligament  is 


Fi(.,  :ji4U — Mayo's  Intehxal  Alexaxpeb. 

The  red  lines  indiciite  the  ivjursc  of  tin*  rntirid  li^juniciits.     Thoy  arc  druwn  IhroiiKh  tiip  I'liirutoal  rinjo 

oviT  the  miiscle  but  undent u(h  \)w  iu-vvA^  Itu-  loops  heinir  united  it*  the  tjiiddh*  IJiit?. 

drawn  straight  out>  giving  the  same  direct  pull  as  in  the  (MUiam  operation, 
ami  is  joined  across  tlie'  rectus  muscles  witli  its  fellow  in  the  nuumer  used  by 
Mayo.  The  oi>eration  gives  many  excellent  results,  but  has  the  same  objections 
as  Mayo's  operation. 


BALDY'S  OPERATION  (Also  CaUed  the  Baldy-Webster  OperatioD) 

This  ojxTation  is  useful  for  eases  of  simple  retroversion  and  for  rt^tro version 
with  moderate  prolapse,  where  no  great  supjxjrting  power  is  required.  It  has 
the  advantage  of  sc*curing  a  position  of  the  uterus  more  nearly  normal  than  does 
any  other  of^ration.  It  is  also  devoid  of  danger  fnuri  chridbirth  nr  from  com- 
plieations  of  intestinal  olistruction. 

The  operation  is  performed  in  the  Trendelenburg  position.  The  broad  liga- 
nient  of  the  right  side  is  pierced  by  a  half-length  <*lam|)  at  a  point  close  to  the 
uterus  and  directly  under  the  ovarian  ligament.  The  round  ligament  is  then 
grasped  by  thumb  forceps  at  a  point  about  one-third  of  the  lengtli  of  tlu^  ligament 
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from  the  uterine  onfl.  The  ligament  is  carriijtl  by  means  of  thumb  forceps  Into 
the  bite  of  tlie  peifojatiiip;  rlauit),  wltieh  thus  atnzes  the  ligament  iind  dmw>  it 
through  the  perfuratetl  opening  to  tlie  pirsterior  waJl  of  the  uterus.  The  roaud 
ligament  of  tlie  left  side  is  then  rlrawn  through  an  opening  in  the  left  broad  liga- 
ment in  exactly  the  same  manner.  Tlie  loops  of  the  two  round  Itfaimi^uUs  an* 
next  sutuiTii  together,  several  stitches  l>eing  also  placed  to  unite  them  to  the 
posterior  wall  of  the  uterus.     Care  must  be  taken  to  attach  the  Ugaineuts  at 


Fig.  341,— BALDY-WEBSTfcR  Operation  for  Rbthovbiwiow. 
An  oprnini?  is  mjude  llirouwh  the  broarl  [ignmc^tit  just  under  thp  susjieuaory  tignmnut  of  the  ovary. 
hMlf-lrngth  Utrffps  passiHl  through  tht'  niwning  gra^ips  tiit*  n>urici  l[f?iinient  and  dniw^  it  tiarlmAft 


just  the  right  level  on  tliejiaek  of  the  uterus,  for  if  the  attachment  is  too  low 
the  uterus  may  beeome  retroflexed  over  the  ligaments,  and  if  the  attachment 
is  made  too  high  there  is  danj^er  of  causing  an  anteflexion  of  the  uterus.  The 
Ix*rforation  of  the  broad  lif!;aments  and  the  suture  of  the  round  ligaments  must 
Ije  done  with  as  little  daiiiage  to  the  iieriloneum  as  possible,  for  otherwise  then* 
is  liability  of  adhesions  of  the  ovaries,  a  complication  for  which  the  operatioti 
has  been  criticized. 
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The  round!  liKarntnil  of  the  right  i^ide  is  tx*ing  drutfrn  thr«>iijj:h  fli*^  ojjeniuK  in  the  hroad  ligament. 


I'll..  i'll'rL — BAi*py-A\  1  11- 1  Kit  npEFLVTinx  ran  Retko\  iK'-iux. 
The  round  ligameatA  of  the  two  ijidea  aro  l>einj{  druwo  bftckwurd  Ihrutigh  thu  opf^iiin^xH  in  the  ]»road 

llKameats. 
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GYNECOLOGY 


1  J'.,   oil.  —  F^AlJiV-Wl'ZnpiiTKlt  nPCRATluN    FOK  K  KTUnV  |.  Jf^l<»V, 

Till"  Iwu  roLiiid  lij^aiiiciit^  uro  uttuchcd  toRL'ther  and  Ut  the  posteiior  wall  at  lUv  tfU^rus. 


ALEXANDER'S  OPERATION 

As  originally  i>c*rforiiiccl  tlio  Alexander  o|>eration  was  bjLsed  on  the  prin- 
ri[)lp  f»f  restoring  tho  ret rf* vert txl  uterus  to  a  forward  position  l>y  flmwing  the 
round  ligaments  through  thi^  inguinal  rings,  where  they  were  anehored  by  su- 
ture,s,  the  slaek  of  tlie  ligaments  lx»ing  eitlier  cut  or  redupli(*nted.  In  the  earlier 
days  it  had  the  great  advantage  of  avoiding  the  necessity  of  opening  the  al»- 
iloniinal  cavity,  wJiicli  at  that  time  con^stitutiMj  a  dangeroU!<  niajcjr  operation. 
Th(Tt>  were,  however,  serious  drawha<^ks  to  the  sueeess  of  the  operaticm,  so  tknt 
when  asepsis  and  improved  f^nrgery  niade  exposure  of  tlie  |x*rituneum  eon^* 
paratively  safe,  it  was  generally  discarded  in  fa\'or  of  the  newer  procedures  fur 
repiaeing  the  uterus.  Ainimg  the  disail vantages  attending  the  operation  niay 
be  niention<*tl,  first,  tht^  frequent  difficulty  of  finding  the  ligament.  It  was  us^uaJly 
sought  for  at  the  external  ring,  where  its  museular  eleitients  blend  in  connectivi*- 
tis^sue  fibers  running  tlown  into  the  labintn  majus.  If  it  eould  not  \yo  found 
here,  it  was  sought  in  the  inguinal  canal,  wiiere  it  is  often  vague  and  difficult 
to  distinguish  from  the  surrountling  parts.  Not  infrequently  wounds  wen? 
closed  without  either  ligament  l)eing  discovered.  Another  difficulty  was  the 
freciuenry  with  which  the  ligaments  l>roke  when  tension  was  exerted  on  them. 
StUJ  another  disacivantage  was  the  inability  to  determine  whether  or  not  the 
retroverted  uterus  was  adherent,  in  which  case  the  operation  wiis  valueles!^ 
Inguinal  hernias  and  wound  sepsis  wore  common  eomplications.  In  the  §tudy 
of  a  s<Ties  of  Ak'xander  operations  performed  in  the  ohi  way  the  author  found 
L5  ix*r  cent,  of  recurrences  in  eas<*s  personally  examitieih 
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Though  the  operation  is  little  useti  at  the  present  day  in  this  coimtn',  it  ha^ 
\nvu  revived  ahroad  under  the  name  of  tlie  Alexander- Adams  operation,  but 
witli  an  improved  terhnie  vvJiich  iUm's  away  with  nian\'  of  tlie  fonner  ol>jce- 
tiouable  features.  By  the  newer  method  the  peritoneal  ea\Hty  is  ojx^ned  at  the 
inj^uiiial  rin^,  so  that  if  th(*  li^^aiiu'iit  has  not  litrn  found  iu  th<*  inguinal  *  anal  it 
can  Ih»  traeeil  from  within  the  al>dunien  out  ward .  By  securing  the  ligaments 
within  the  abtlomen  the}^  may  Ik-  drawn  out  without  danger  of  rupturing  them. 
Mijreover,  the  opening  of  the  abdomen  enables  the  surgeon  to  palpate  the  uterus, 
ileterniine  its  position  after  traetion  of  the  ligaments,  asrertain  the  presenee  or 
al>sence  of  adhesions,  and  }>erforin  minor  ojjtTations  un  lite  appentlages. 


Flo.  S45. — AlexaiVdeu-Ail^mh  Operation  rou  Rktud version, 
Thi-  muiid  H*?aiiiPiitj*  have*  U»<*ii  nit  and  fnuni,  and  .in-  U^inir  dniwii  nimartl  by  trartion  cltimi>0. 
The  [Mritoiiinirn  hns  lieeii  up4  ncd  uu  t>otli  »U\o>,     The  fM»?.ition  and  rondition  of  the  iitcnia  h  lieiati 
exiiJonsi  by  the  tw(»  fnrofmniT.s. 

In  closing  the  wivund  the  danger  of  |Kisto|x'ra1ive  hernia  is  lessened  by 
treating  the  canal  in  the  manner  of  a  Bassini  oix^ration  for  inguinal  hernia — i.  e.^ 
sewing  the  conjoined  tendon  to  Poupart's  ligament. 

The  technic  of  tin-  nt^eration,  as  ustnl  abroad  and  des(Tibe<l  by  Drulerlein- 
Krimig,  is  as  follows: 

A  3-inch  incision  is  made  parallel  to  Poupart*s  ligan^ent  as  in  the  operation 
for  inguinal  liernia.  The  incision  tlirough  skin,  fat,  and  suj)<Tfieiid  fascia  is 
carried  down  to  the  white  ghstening  fascia  of  the  extenial  oiilique  muscle.  The 
external  inguinal  ring  is  exposed,  easily  recognizable  by  the  divergence  of  the 
fascial  fibers  and  by  its  relation  to  the  pubic  spine.     The  fibers  of  the  external 

44 


oblique  are  split  aKivr  the  externtil  ring  in  ii  tlini^ction  parallel  with  Poufiart' 
ligametit.  In  ordinary  ea-ses  Xhv  rountl  ligament  may  emiW  he  m^m  lying  in  ll 
}>td  of  the  inguinal  canal,  but  if  it  eannot  be  distinctly  defined,  tin  opening  n 
made  thruugh  the  peritunouni  at  the  internal  ring,  whrn  the  ligftrnent  cm  Ix- 
followed  from  within  outward.  T1h>  ligaiuent  is  drawn  up  with  two  chmtpf*  at 
its  dii^tal  end  and  se^Tred  between  the  clamps.  It  is  thoti  frwHl  from  it.*''  ImxI 
and  drawn  firmly  outward  until  the  cone-shaped  r(*flection  of  the  pertloiieuin 
surrounding  the  proximal  end  of  the  ligament  is  brought  into  view. 


Fk;.  34G. — Alexander- Adams  Operation  for  Retroversion. 
( ^IxniiiK  the  peritoneum.     By  traction  on  the  round  ligament  the  peritoneum  is  drawn  up  in  a  funnel- 
shaped  fold  (after  Doderlein-Kronig). 


The  peritoneal  reflection  is  now  opened  (Fig.  346),  and  the  operation  up  to 
this  ])()int  repeated  on  the  other  side. 

rhe  forefingers  of  the  two  hands  are  now  introduced  into  the  peritoneal 
cavity,  as  in  Fig.  345,  and  the  peKis  explored.  By  this  maneuver  the  position 
of  th(^  uterus  is  controlled.  When  the  desired  position  is  attained  the  ligaments 
are  sewed  to  the  under  side  of  the  outer  flap  of  fascia  and  the  redundant  portion 
cut  off.      In  order  to  guard  against  possible  postoperative  hernia  the  edge  of  the 
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Fio.  347.— 'Alexander- AiJAMs  Operation  for  RETHOVERisiioN, 
rio«iin>  of  pentoiKnil  opening:  :ind  »utur<'  of  the  roiirnl  Ueiunent  to  the  under  sidr  of  the  fascia  (tifter 

Doderlrin-Krcimg). 

ccmjoinod  tendon  is  attached  i>y  ii  few  stitches  to  Poupart's  ligament.     The 
wound  is  closed  by  overlapping  the  fa.seia  layer. 


Operations  for  Anteflexion 
pessaries  for  anteflexion  of  the  cervix 

As  haK  been  stated  (hh'  page  400),  tht*  use  <if  intra-ntcTiiie  jjessaries  is  un- 
surgieal  in  principle,  and  may  fx^  fullo\^'cd  by  iiiHanimatory  processes  in  the 
tubes,  of  wliich  we  ha%'e  obser\'ed  two  instances.  Nevertheless,  even  with  this 
risk  the  procedure  is  regarded  as  justifiable  and  is  very  widely  employeth  If 
applied  to  the  prof^x^r  case's  tlie  results  gained  l>y  pessaries,  lK»th  for  dysntenor- 
rhea  and  sterility,  are  comparatively  good. 

Numerous  forms  of  pessaries  are  in  use,  some  of  which  require  sutures  in 
the  cervix  to  keep  them  in  place,  others  lx*ing  self-retaining  in  prinri[)le.  We 
greatly  prefer  the  latter  lyix%  as  the  sutures  ust^d  for  sewing  in  the  instrument 
ine\atably  cause  a  greater  or  less  inttammatory  reaction  in  the  cervix  that  some- 
times continues  in  the  form  of  a  chronic  ccTvicitis  or  endoeer\acits  after  the 
removal  of  the  pessary. 

In  using  the  other  type  of  intra-uterine  pessary  it  is  imiwrtant  to  insert 
also  a  vaginal  pessary,  which  iu)t  uwly  prevents  the  intra-utenne  Instrument 
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Fro.  348.— Ute«ixs  Sl:^«-rKS«ARr 


Grv 


^*,<£-^ 


I'll..  .]V.K — Chamuerlain'h       Intra-uterine 
Stem-pessary. 


Fu;.  350. — Appucator  Used  for  Intro 
DiJciNG  THE  Uterine  Stem-pesbart  PicrrRE 
IN  Fio.  349. 
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from  slipping  out,  but  also  maintains  a  good  position  of  tlie  uterus,  which  in 
most  cases  of  anteflexion  is  retrocessetl. 

The  forms  of  pej^sary  recomnien^led  by  the  author  are  shown  in  Figs.  348 
and  349^  In  tlie  first  one  there  h  a  groove  that  ]>rt>vides  for  proiXT  drainage. 
The  seeond  pessary  showTi  is  an  excellent  one,  ingeniously  devised  by  Chamber- 
lain.    It  is  conveniently  introduee*d  by  tlic  applicator  shown  in  Fig.  350. 

In  applying  an  intra-nterine  |x»s.sary  the  patient  should  be  under  complete 
anesthesia  in  order  that  the  cervix  may  be  thoroughly  rlilated.  It  is  usually 
not  necessary  to  euret  the  endometrium.  In  fact,  it  is  desirable  to  leave  this 
intact,  for  the  dangers  of  sepsis  are  increased  if  a  h>n*ign  body  in  the  fonn  of  a 
pt»ssary  is  left  in  contact  with  an  abnuied  mucous  surface. 

The  pessarj^  is  left  in  fiom  six  weeks  to  two  or  three  months.  It  must  be 
ver>'  carefully  watcher!  In-  the  atteniling  physician,  and  sliould  Iw?  removed  at 
once  if  undue  leukorrheal  discharge  or  jx^vic  pain  ai>i:)ear.  The  self-retaining 
pt»ssaries  can  be  extracttKl  without  trouble.  Those,  however,  that  have  been 
sewed  iuto  the  cervix  sometimes  cause  considerai>le  embarrassment  in  their 
removal. 

OPERATIDNS  ON  THE  CERVIX  FOR  ANTEFLEXION 

Several  operations  on  the  cer\dx  for  straightening  the  uterine  canal  have 
been  devised.  Baker^s  operation  (consists  in  removing  a  transverse  wedge  from 
the  fxjsterior  wall  of  the  cer\nx.  The  i>peration  is  a  difficult  one,  and  can  bt^t 
Ix'  performed  with  the  patient  in  the  Sims  position.  An  oval  incision  is  made, 
tlie  width  of  which  inrlutles  most  of  the  posterior  vaginal  portion  of  the  cervix, 
the  ends  of  the  oval  Ixnng  carried  around  to  the  sides  of  the  cervix.  In  excising 
the  wedge  it  is  usually  nect»ssary  to  enter  the  cervical  canal,  which,  however, 
d*jes  no  harm.  Severe  bleetUng  may  be  encountered  as  the  wound  reaches  to 
the  sides  of  the  cervix.  The*  bleeding  vessels  should  l>e  tied  i\ith  ligatures 
sfnved  into  the  cervical  tissue.  The  wound  is  cIosimI  with  interrupted  t^atgut 
stitches.  This  operation,  if  properly  dune,  straiglitens  out  the  angulation  of 
the  cer\'ix  and  does  not  nmtilate  it.  Symptomatic  results  are,  however,  only 
mode  rately  siitisf a  c  tory . 

Pozzies  operaiion  consists  in  creating  an  artificial  Inlateral  laceration  of  the 
cervix. 

With  the  patient  in  the  perineal  position,  the  anterior  and  posterior  hps  of  the 
cenix  are  incised  deeply  t4>  the  level  of  the  internal  os,  in  the  form  of  a  bilateral 
laceration.  Wedge-shaped  pieces  of  cer\ical  tissue  are  removed  from  tlie  two 
wounds  thus  made  in  order  to  allow  for  the  approximation  of  the  vaginal  and 
cer\ieal  mucous  membranes.  The  wounds  are  clos<'d  with  inteirupted  catgut 
sutures.  This  operation  is  a  mutilating  one,  and  is  apt  to  Ix?  followed  by  the 
same  compHcations  that  result  from  laceration  by  chikibirth — ?'.  c,  ectropion, 
endocervicitis,  and  ceJ^icitis,  Our  short  experience  with  the  o|x*ration  has  been 
unsatisfactory,  and  we  have  discarded  it  in  our  clinic. 
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Dudley's  Operation.— Another  principle,  ueed  for  many  years  far 

flt^xion,  is  that  of  {xMerior  discission  of  the  cervix,  including  the  internal  os.' 
This  docB  uway  with  the  lower  leg  of  the  angle  and  theoretically  relieve.^  ul*<t ruc- 
tion. The  teehnic  devised  by  Dudley  is  the  best  one  to  employ  in  pt^rforming 
thia  operation-  S 

With  the  patient  either  in  the  Sims  or  perineal  position,  the  cervix  is  fiis^ 
thoroughly  dilat*?d.     The  posterior  wail  of  the  cendx  is  then  divider!  exactly 
in  the  median  line  back  as  far  as  the  junction  of  cervix  and  vagina. 
"    The  next  st-ep  is  to  sever  the  cons^tHction  at  the  internal  tm.     This  is^  done" 
with  a  narrow  scalpel,  whichi  under  guidance  of  the  finger,  cuts  the  filjcrs  of  rht» 
internal  oa  until  the  o[x*mng  is  sufficiently  wide  to  admit  the  finger  into  the 
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Fu;.  TinK— DuPLHY'!^     OPERATION    FOR    ANTE- 
FLEXION. 

RptnovJi  I  nf  wecli£t?»  from  the  sidee  of  the  inclsioa 
and  i)ladng  of  the  approximating  stitch. 


r  V  / 


Fio.  352. — DtTBurr'ft    Opebation  for  Avtb- 

ClosuTB  of  UiQ  wound* 


uterine  canal.  Care  must  be  exercised  in  performing  this  part  of  the  operation 
not  to  enter  the  peritoneal  cavity  in  the  pouch  of  Douglas,  an  accident  that, 
liowever,  does  no  special  harm. 

The  next  maneuver  is  to  approximate  the  ends  of  the  wound  at  the  external 
OS  to  tlie  upper  angle  of  the  wound.  In  order  to  accomplish  this  without  tension, 
wedge-shaped  pieces  of  tissue  are  removed  from  the  middle  portion  of  each  side 
of  the  wound,  as  shown  in  the  drawing  (Fig.  351).  A  stitch  is  then  introduced 
in  the  manner  shown  in  Fig.  351,  which  when  taut  draws  the  posterior  part  of 
th(^  external  os  up  to  the  angle  of  the  wound  at  the  internal  os.  Stitches  are 
placed  in  the  lateral  parts  of  the  wound  to  control  hemorrhage  and  secure  good 
coaptation  of  the  wound  edges. 
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This  operation  is  frequently  followed  by  good  rci^ults  as  regards  the  relief  of 
clysiiienorrhea  and  the  cure  of  sterility.  It  is,  however,  mutilating  to  the 
eervix,  and  is  often  followed  by  ectropion  and  endtjcerxieitis  with  aniioyinjr 
leukurrheal  discharge.  We  have  on  a  numiier  of  oceasions  l)e{>n  obliged  to  pc*r- 
tomi  a  traeheloplsLsty  to  reheve  the  symptoms  caused  l)y  the  operation, 

ABDOMINAL  OPERATION  FOR  ANTEFLEXION  iAUTHOR»S  METHOD) 

As  has  lieen  pointed  out  on  pa^e  482^  the  only  way  [lermanently  to  straighten 
tint  :in  tintetlexed  uterus  without  niutihuing  it  is  by  meuns  of  ^iisptMulin^  it 


Fig.  S'jU. — PuiHiiius  ur  rTERiH  in  Anteflexion. 

The  utenifl  ia  sharply  VM?Dt  on  hnvU  and  thi-  whole  or«an  sn^s  buek  lownrd  the  saonim  in  the  position 

of  ri«trtHL*t>8j?ion.     T\w  riTvbt  ir*  cll-ipniportionatfly  Iouk. 

from  above.  We  hiivt*  <Mnployed  this  principle  for  several  years,  and  have 
secured  much  better  results,  especially  fur  dysmenorrhea,  than  by  any  other 
method. 

The  mechanical  principle  involved  is  illustrated  in  Figs.  353  and  354,  in 
which  it  is  seen  that  the  anteflexed  retrocesstnl  uterus  may  be  brought  into  a 
prueti*'ally  nt>rnial  position  by  susjx'nsiua  from  the  alxlominal  wall. 

Several  operations  may  be  ust»d  for  the  reduction  of  anteflexioii— €.  p.,  the 
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AJexander-Adams,     OtUiain's,    Mayo's,    Simpson's,    and     Okhausen's.     Tlw 
Baltly-WebsttT  and  Cottey  o|x?ratioiis  are  inapplic'al>le  U>  tliis  condition. 


Ni.VAanxwte-^fi^''' 
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Fru.  354. — Anteflexiun  of  the   Utkri  w   IlEnrt'ED    by   OLSHAtaB.v'a  Opeiutiok     (ArrHosV 

Method). 
By  drawing!:  the  utorus  up  U)  the  alxlomltial  wtdl  Uy  im-mis  of  thr  RMitid  liKaitictit^,  the  •ntrflrxiiiu 
is  rninpli.'ti?ly  tinil  iMTJiintii-iitly  ^traighU'D«-'d  out  :md  tht*  whok-  orittui  is  lifted  out  of  the  ^Mjailion  «<f 
r«'trnre8Hioij,     By  etuplo.s  iuK  the  Olshauiit'ii  method  of  HU!!ipc>u.fion  ihf  jiec*?j?«ao'  position  of  ihe  iiUPi» 
can  Ik;  aceuratr-ly  riiic(x1. 

We  are  accustomed  to  use  the  Olshauspn  operation,  a.s  it  is  possible  by  fhi< 
method  to  secure  exaetly  thf»  roquirofl  correction  of  the  anteflexion  and  the 
mOvSt  favorable  ixjsition  for  the  uterus. 


OPERATIONS    FOR   PROLAPSE    AND    PROCmENTU 

PROCIDENTIA 

The  technic  usually  employed  by  tho  author  for  advanced  cases  of  prociden 

is  as  follows: 

(1)  High  amputation  of  the  cervix  is  performed  by  the  Hegar  method  <1e- 
scrilK^i  on  page  599, 

(2)  An  extensive  anterior  colpoplasty  is  then  done  l>y  the  author's  method 
descriljetl  on  page  008. 
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(3)  Perineoplasty  is  p4»rfornied  arcording  to  the  techiiir  (les('ri})f'<l  for  the 
modified  Eiriinet  operation  on  piij?;e  625, 

(4)  The  patient  is  then  pUieed  in  the  TrentJelenhurg  tiosition,  the  alxlomen 
opened  by  a  small  ineiiNion,  and  tlie  uterus  and  tidnt'Xa  removed  by  the  teehnic 
deseril>ed  for  supravaginal  hysterectomy  (see  page  713). 

(5)  Whcm  the  uterus  lias  been  ain[>utated,  the  rervix  closed,  and  the  uterine 
veSv^ls  tied,  two  sutures  of  No.  7  braided  silk  are  passed  deepb^  one  on  eaeh 
side  of  the  cervnx  (Fig,  355).  the  ends  l^eing  left  long  anti  the  needles  attached. 
These  sutures  are  to  serve  later  to  attach  tlie  cervical  stump  to  the  anterior 
ahduniinal  wall. 


Fiii*  365. — Opera Tios  for  Procihentia  (AtiTHoa'a  Method). 
The  uterine  body  ha*  l'>er?ri  utiipntatpd  and  thr  lironrriieameDt*  spwpcI  tn  the  cervical  stamp, 
Two  stniriK  silk  ruiturns  havo  Ik-'**ii  iiifrrMluiMLnl  throiiish  thf  firm  tistsur  of  the  <'ervieiil  stump,  wliich  are 
io  }h"  usu'd  to  at(:ji(*h  tho  Htuiiip  to  the  anterior  a^jdoniinal  waJl.  The  liliidder  flap  iti  being  drawn  up 
and  is  to  I*  fitt^if  hed  to  the  tjowt^'rior  wall  of  the  vagina,  so  that  it  entirely  covers  th«  cen'ical  Htump 
and  the  attached  ritinuiis  of  the  liroad  ligaments. 

The  broad  li|j;ament,s  are  then  sewed  to  the  stump  of  the  cervix  in  the  same 
manner  as  in  supravaginal  hyst-erectoniy  (Fig.  381). 

The  next  step  resembles  tlie  turning  over  of  the  uterovesit^al  flap  of  perito- 
neum (Fig.  382),  except  that  in  tliis  case  the  bladder  is  dis,sected  away  from 
the  vagina  for  a  considerable  distance.  The  peritoneal  fold  in  then  carried  far 
over  the  stump  of  the  cervix  and  attached  low  down  toward  the  pouch  of  Douglas 
to  the  posterior  wall  uf  the  vagina.  In  this  way  the  cervix  and  broati  ligament 
are,  in  a  sense,  interposed  imder  the  bladder. 
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Wlien  this  step  has  l>een  complet-ed,  the  two  nilk  HUspt'nsor>'  sutiii^ 
passed  into  the  abdominal  wall,  ane  on  each  side  of  the  ineilian  iiiciHion. 
suture  includes  the  ixmtoneunij  muscle,  and  fa^ck.  The  knotis  arc  tu^  cm 
inside  as  tightly  as  passible,  in  order  to  insure  a  strong  artificial  sti;*pexLMon 
ligament.  The  portion  of  the  lihiddcr  J>nng  between  these  two  sutures  w  mit 
compressed  and  suffen^  no  later  inconvenience*  By  this  oporation  the  ^upJHlrt 
of  the  bladder  and  vagina  has  a  double  defen^se.    The  prinian'  <Jefeiise  roD.wL«ti 


3uA6i 


tv 


\! 


axilla-.. 


^/^.Gtivi*«^, 


Fig.  3')r>. — Operatiox  for  Procidentia  (Author's  Method). 
Sacittal  section  showiiiK  completed  operation.  The  cervix  and  body  of  the  uterus  have  been 
ami>utjit(;d,  leaving  only  a  disk  of  uterine  tissue.  The  bladder  has  been  drawn  up  over  this  disk  and 
attMchcd  by  its  flap  to  the  posterior  wall  of  the  vagina.  The  whole  mass,  including  the  disk,  the  at- 
tached broad  ligament,  and  the  upper  wall  of  the  bladder,  has  been  fixed  to  the  anterior  abdominal 
wall.  The  manner  in  wliich  the  cystocele  is  reduced  by  this  maneuver  is  shown  in  the  drawing.  The 
aiixilitiry  operation  on  the  anterior  and  posterior  walls  of  the  vagina  is  not  represented. 


of  the  two  artificial  ligaments  made  between  the  stump  of  the  cervix  and  the 
anterior  abdominal  wall.  The  secondary  defense  consists  of  the  broad  liga- 
ments brought  together  by  their  attachment  to  the  cervical  stump,  on  which  a 
portion  of  the  bladder  rests  as  on  a  shelf. 

Tlie  results  of  this  operation  are  ejjpellent,  there  being  little  danger  of 
recurring  prolapse  of  the  cervix  or  anterior  wall  of  the  vagina.  Recurrence  of 
the  ret'tocele  has  in  a  few  instances  been  seen  requiring  re-operation  on  the 


OP15IL\TIONS   FOR  ITTERINE  MALPOSITTON 


699 


perineum.  The  rf^runmrf  of  rectocolc*  may  hv  avoided  hy  applying  several 
stitches  in  Douglas'  fossa  in  the  manner  u^h]  in  the  Mo^chowitz  operation 
fur  reetal  prolapse  {q.  v.). 

If  tlie  patient  is  tlei=iirous  of  having  children,  the  operation  fur  moderate  pro- 
cidentia may  l>e  done  satisfactorily  without  renioving  tlie  uterus.  The  initial 
steps  of  the  operation  are  the  same  as  in  that  already  riesiTibed — ?.  c,  liigh 
amputation  of  the  cervix,  anterior  cott^jphLstyf  and  p4TimH>plasty.  Instead  of 
ixrforming  a  supra- vaginal  hvsterect-omy  with  alxiominal  fixaticm  of  the  cervical 
stump,  it  is  possilile  to  secun'  an  excellent  result  by  suspending  the  uterus  by 


\A?^^t^^<i&. 


Flu.  3a7. — Opehlatio.v  ton  FuotriuKNTiA  (ArTHtm'rt  Mf.thch:>). 
Thia  is  an  injiiginar>''  vj«*w  f»f  ibr  ftmiph'lvd  operuttfj^ii  sei'ii  fmm  within  the  iil>dominal  cavity. 
Thr  Niidrlcr  Oaji  has  iK-en  dmwu  ov(  r  ami  uttmiKcd  by  tun'^caUnit  -tuture  Iwhiiid  the  i-trvix.  If  thi^re 
is  p;r**ttt  n'laxatioii  of  the  bladdtT  thr  tlup  may  hr  attnrlitHl  iiiui'h  dxM>jiiT  in  the  inildr??af'  than  is  e;|K>wn 
in  thc'  drawinc  The  twd  silk  suturrs  shown  in  Fiir-  355  have  Imh-h  introdufi'd  into  tlif  uhdnniijial 
wall  thruypli  peritoneum,  niu*dt%  uud  fuseia  und  tied  on  the  inl^i<le,  oh  in  the  OUhaiism  operation 
(Fig.  332  The  jibdimiiinaJ  wound  h:i«  hern  rhjsni.  If  hy  an  unu-^uid  ehwnee  this  fixudoii  nltsieh- 
ment  ishoiijld  iiive  way,  it  tuny  he-scva  that  the  Unitvfl  hKajiients  form  an  effirieut  "H<*condar>'  dt*fen.se" 
to  iireveut  proliip!*€  of  the  ^en-ix  imd  the  vapinal  vinilt. 

the  Olshausen  inethod  sufficiently  hijrh  up  on  the  abdominal  ^vall  to  reduce  the 
prolapj^e.  The  iian|;;ers  as  to  childbirth,  if  the  patient  becomes  pregnant^  are 
no  greater  than  after  any  i>f  the  suspensory  round  lijiamcnt  opcrations- 

THE  WATKIHS  mTERPOSITION  OPERATION  FOR  PROLAPSE  AND   PROCIDENTU 

The  principle  of  the*  Watkins  operation  is  based  on  a  separation  of  the 
bladder  from  the  anterior  wall  of  the  uterus  and  transposing  its  attachment  to 
the  jxisterior  wall,  so  that  the  uterus  is  left  in  a  position  to  support  the  entire 
bladder,  Wat  kins  ptTformed  his  first  oi:>eration  in  1898.  Several  modifica- 
tions, notably  that  of  Wertheini,  have  appeared  since. 
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Fig.  358.— Watkins'  Operation  for  Procidentia. 
Separating  the  vaginal  wall  from  the  bladder  by  blunt  dissection  with 
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Fia.  359. — Watkins'  Operation  for  Proctdkntia. 
Separating  the  bladder  from  the  cervix  by  blunt  di.ss«potion  witli  scissors. 
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The  technic  of  the  Wat  kins  operation  h  as  fuHows: 

The  anterior  lip  of  the  cervix  is  graHpt»d  with  traction  foreep^  and  drawi 
forcibly  down  to  or  out  of  the  introitus,  A  tnin?^ver8e  ineiBion  is  made  »«  tbr 
junction  of  the  bladder  and  the  iK>rtio.  The  endi^  of  the  inci^iou  are  gra^r^tj 
with  prt*Rsure-foreep»  anil  held  taut,  Tlif*  vnd  of  a  pair  of  sciswrn,  dtmd,  r 
then  inserted  in  the  wound  ami  fon-^Ml  iipwiird  towjird  llic  nK'af  tts,  n»  the  pfaw 


Fig.  360. — Watkixs'  Operation  por  PRocioBin'iA. 
The  fundus  has  Iwen  dolivcred  l)eneath  the  bladder.     The  crown  stitch  has  been  applied. 

;>f  (Kavage  between  the  bladder  and  anterior  vaginal  wall  (Fig.  358).  When 
the  hnol  of  the  urethra  is  reached  the  scissors  are  opened  and  withdrawn,  thus 
(  rcutinjz;  an  area  of  separation  of  bladder  and  vagina,  the  amount  of  which 
vari(  s  according:  to  the  size  of  the  cystocele  and  the  amount  of  adherence  be- 
tween th(^  two  layers  of  tissue.  In  performing  this  part  of  the  operation  there 
is  considerable  danger  of  injuring  the  bladder.     This  must  be  guarded  against 
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by  gentle  manipuliition  of  the  tissues.  When  the  bladder  and  vagina  have  been 
separated,  the  anterior  vaginal  wall  is  inciised  along  the  niedian  line  and  the 
edjj;eji  of  the  flaps  caught  with  pressure  foreeps.  The  Haj^s  are  tiien  vStrip]K*d 
further  baek  by  bkint  dissection.  Tlie  amount  of  stripping  of  these  flaps  should 
be  onl\^  enough  to  cover  the  anterior  wall  of  the  uterus  in  its  new  p<jsition.  In 
ease  of  an  extetisive  eystocele,  where  it  is  ilesirable  later  to  eut  nwuy  redundant 
parts  of  the  wall,  thei  stripping  of  the  flaps  is,  of  course,  eamed  fuilher. 


*>*i:pie^\jci 


FJG.  SQL— WaTKINS'  OPElL\Tir>M  FuU  I^BOCIDU'VrTTA. 

The  crown  suture. 


The  next  step  is  to  separate  the  bladder  from  tht*  cervix.  This  is  done  liy 
inserting  the  scissors  in  the  line  of  cleavage  for  a  short  fhstance  and  then  o]>ening 
them  (Fig.  359).  This  process  is  repeated  carefully,  and  with  the  points  of  the 
scissors  pressing  against  the  cervix  until  the  movable  phra  of  the  peritoneal 
reflection  from  bladder  to  uterus  is  reacheth  The  separation  of  the  bladder  is 
not  always  easy.     In  eases  of  difficulty  Watkins  recommends  separating  the 
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lateral  portions  first,  as  the  adherence  of  the  tissues  is  less  there  than  alonp  the 
median  line. 

Where  the  peritoneal  fold  comes  into  view  it  is  picked  up  with  tissue  forccp^ 
and  cut.  The*  opening  thus  made  is  enlarged  either  by  cutting  or  by  furcint 
it  oj^en  with  the  finger. 

The  next  step  is  the  delivery  of  the  uterus  through  the  wouml.  A  narniw 
retractor  is  insert<ul,  drawing  the  bladder  well  up  to  the  symphysis.  The  ante- 
rior wall  of  th(*  uterus  is  first  seized  with  traction  forc(»ps  and  drawn  d<»wn\v;tnl 
and  forward,  carrying  the  cervix  up  and  back.     By  this  maneuver  one  can  )ir\\>\) 


\i^.<^.  (k\tt.xM<A<^^h 


Fn:.  /{r>2. — Watkins'  Opkh.\ti<)N'  koii  PitorinKNTiA. 
Diagram  >lic)\viim  |>o>iti<>ii  of  orKaris  when  i\w  oixTatioii  is  fiiii'^ln'd. 


the  fundus  of  the  utc^-us  with  traction  force|*!  and  deliver  it  through  the  woun«l. 
Watkins  rautions  against  the  attempt  of  delivtM'ing  the*  uterus  by  the  antcri'-r 
wall  because  its  diameters  are  greater  than  those  of  the  fundus. 

With  th(^  uterus  lu'ld  forward  out  of  the  wound,  sutures  are  now  plaettl  m- 
in  Fig.  3r)0,  connecting  the  upper  end  of  the  vaginal  wound  with  the  fundus  ..f 
the  uttMUH.  In  attaching  these  sutures  <ine  nuist  k<rp  in  mind  that  it  i>  im- 
portant to  suj>erinipose  the  entire  bladder  on  the  uterus,  but  not  to  fix  the  utera* 
so  fiiinly  Mgaiii>t  tlu^  urethra  as  to  interfere  with  urination. 

The  v.Muiiial  W(>uii<l  is  now  closed  over  the  anterior  surfat-e  of  tlu*  uteru^  bv  :i 
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^Qfltiiiuous  catput  .suture,  whidi  orca^iionall^^  catches  the  peritoneum  of  the 
uterus.    The  transverse  incision  may  be  sewed  up  transversely  or  longitudinally. 

If  the  operation  is  done  during  the  rupr(jclucti\('  |KTiud|  tlie  uterine  ends  of 
the  tubes  should  be  ligatt^d  and  severed,  and  peritoneum  sewed  over  the  exposed 
surfaces  in  order  to  prevent  {lossibl*^  impregnation. 

If  the  cervix  is  nuieh  elongated  and  liy|K*rtr*ipln(Ml,  the  operation  should  be 
preeeded  by  amputation  of  the  cervix. 

In  all  ea^es  a  careful  i>t*riueoplasty  should  lie  pcrfuniuHl. 


Fui.  303.— Watkins'  Opera ttov  for  pRocmBXTiA. 
ClosLire  cif  wound. 

Wertheim  descrilsed  an  operation  in  1899  similar  to  that  of  Watkins  and 
based  on  the  same  meehimical  prineiples.  In  the  Wertheim  operation  the 
bladder  is  stitehed  to  the  posterior  wall  of  the  uterus  at  the  level  of  the  internal 
OS  (Fig.  364).  In  closing  the  vaginal  wound  a  portion  of  anterior  wall  of  the 
uterus  is  left  exposed  in  the  vagina  (Fig.  365),  From  a  surgical  standpoint, 
Watkins'  technic  is  ob\iously  superior. 

45 
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GOFFE»S  OPERATION  FOR  PROLAPSE 

A  vaginal  oi)eration  for  iiiocloratc  prolapse  and  cystocele  somewhat  siiiiihr 
in  mechanical  principle  to  that  of  Wat  kins,  though  not  as  radical,  lias  Utii 
devised  by  ( loffe.  The  utero vesical  pouch  is  opened  as  in  the  Watkins  operation, 
or  as  descrilxid  for  Anterior  Col^wtomy  (see  page  070). 


l'l(..  :U'A. — WkUTHKIM's  OPKIIATIOV  roil  !*KOLAPSF.  AND   PROriDKNTTA. 

Sli'nviiic  how  tin?  rdm*  of  th*-  pcritom-Ml  n-flcction  in  stitc}u'«i   to  the  po.>trrior  wall   of  tlif   Mt*Tar 

(!i(la|>li'«i  from  Dojirrlciii-KroniirK 

The  uterus  is  then  delivered,  and  a  shortening  of  the  round  ligaments  l»y 
n'du])licati<)n  performed  through  the  vaginal  oix'uing.  The  principle  involvrtl 
in  this  oiKM'ation  is  to  shift  the  bladder  around  on  the  uterus  so  as  to  form  a  mw 
attachment  not  only  in  the  nuHlian  line,  but  also  at  the  two  cornua  of  tlie 
l)la<l<l("r. 


A  descrii)lion  of  the  steps  of  the  ojx^ration  from  this  point  is  (juotc'd  f 

Golfe: 


rum 
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**The  object  of  the  next  procedure  is  to  carry  up  into  the  pehns  and  to  fix 
the  linn  iniinovable  hose  of  the  l)ludcler.  To  accomplish  this  a  pi>int  is  se- 
lected in  the  middle  of  the  base  of  tlie  Ijlailder  wall  which,  when  carrierl  up  to 
the  torn  edge  of  the  peritoneum  on  the  anterior  face  of  the  uterus,  middle  point, 
will  take  up  all  the  i^lack  in  the  base  of  the  bladder,  making  a  comparatively 
straight  line  from  tlie  urelhra  to  the  uterus.  Through  this  point  a  .suture  is 
passed  and  carried  also  through  the  st*Iected  point  on  the  anterior  face  of  the 


5-V)ttLrL>S 


FiG.  3Rr»,— W'EFiTHEiM'a  Opeiiation  Fori  Pudlapse  amd  Piir*r[DE?«nA, 

In  thia  operation  the  pcritonpiiin  of  a  portion  oi  the  fuiuhis  of  the  u Ictus  \h  left  exjjosed  in  th^  vAgina. 

Compare  this  wiUi  Fip,  3tihj»  whieh  shows  th**  Wulkia:^  method  of  vaginal  closure. 

uterus,  catching  up  in  its  course  the  corresponding  torn  edge  of  the  peritoneum 
on  the  bladder.  This  suture  is  left  hm^  and  is  not  tied  imtil  all  the  sutures  are 
passed.  Two  i>t>intvS  are  then  selected  in  the  l)ase  of  the  blatldrT  on  either  side 
on  a  transverse  line  with  the  first  selected  point  and  er]ually  distant.  These 
two  points  indicate  tlie  cornua  of  the  blndder.  Through  them  similar  sutures 
are  passc^d  and  carried  through  the  round  ligiinietits  or  points  on  the  torn-off 
edges  of  peritoneum  on  the  surface  of  eitlier  liroad  ligament  sufficienlly  ilistant 
from  the  middle  point  to  take  up  all  the  slack  in  the  base  of  tlie  bladder,  from 
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side  to  side;  thojw*  s^utures  are  abo  left  long.  The  thtve  stifun?^  are  then  ti 
success! \elyi  teginnmg  with  the  iniddie  one.  The  effet-t  of  this  Is  tci  Htr<?t<*h  tW 
base  of  the  bladdt*r  taut  and  smooth  in  every  direction.  This  n?ston!«  iht* 
support  of  the  bladder  which  is  derived  from  the  uterus*  In  nddition  to  this, 
it  is  necessary  to  overcome  the  condition  of  hernia,  and  secure  to  th<*  bladder  tht 
supjKjrt  which  it  receives  from  the  fascia  hita.     Tills  Is  aecooiplbbitl  in  iht 


Fig.  366. — The  Mayos*  Vaginal  Operatiox  for  Procidbmtia. 
The  broad  ligaments  are  being  united  by  a  running  mattress  suture  (adapted  from  the  Majroe). 


following  manner:  The  fascia  along  the  middle  line  of  the  vaginal  incision  and 
the  mucous  membrane  as  well  are  then  trimmed  off  at  either  side  sufficiently 
to  remove  the  overstretched  and  ruptured  part  of  the  fascia  and  secure  for 
support  the  strong  uninjured  p>ortion  of  the  fascia  lata.  The  freshened  edges  of 
the  fascia  lata  and  vaginal  mucous  membrane  are  then  stitched  together  through- 
out tlie  whole  length  of  the  vagina,  thus  bringing  it  up  snugly  against  the  base 
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of  the  bladder.     The  uterine  end  of  the  vai^inal  ineision 
uterus  directly  under  the  attachment  of  the  bladder/' 

For  complete  procidentia  ( toflfe  apphes  the  .same  principle  in  a  more  radical 
way:  The  uterus  is  first  reinuved  iiy  vapcinid  hysterei-toiuy  (see  page  728). 
The  Uvn  hnmt]  lij^anients  are  then  stit(*hed  together  across  the  i>elvis.  U|x>n 
this  newly  construeted  plane  the  blndder  wall  is  spread  out  and  stitclied,  in 
praetieally  the  .same  UKUiner  use<.l  in  the  i>roIapse  operation,  in  which  the  bladder 


Frj,  H67. — The  Mayoh'  Oi»ei4.vtios  fur  pRorinENTiA. 

The  brood  Ijganiprita  hav*?  tiecii  uniteii  in  tht-  ruiddli-  lirjf.     Thf  vsigiiial  tuucrms  membrane  h  bfing 

approxiiiialod  by  a  running  ytilfli  (ridaplfd  from  the  Muyos). 

was  attached  to  the  anterior  uterine  wall.     To  tliis  plane  i^  also  attached  the 
upper  end  i\f  the  vagina, 

THE   MAYOS'  OPERATION  FOR  PROCIDENTIA 

An  iiix^ration  for  procklentiu  combining  the  principles  of  the  Watkins  and 
Guffe  oixration^  is  that  devised  by  the  Mayos. 

A  vaginal  hysterectomy  is  perfonned  as  descrilH-d  un  pape,  728^  except 
tliat  clamps  are  used  on  the  broad  ligaments  instead  of  lij^atures.  The  edges 
of  the  broad  ligaments  are  then  approximated  laterally,  and  a  running:  mattress 
suture  of  chromieizeil  catgut  pa,s?.eil  through  both  liganients,  along  a  line  sufh- 
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ciently  far  hack  of  the  clamps  so  that  whc^n  drawn  taut  the  btoad  ligamenb 
tightened  (Fig,  366).     This  mattress  stitch  runi.  at  a  distanre  of  1  to  1 4  incte 
from  the  edges  of  the  ligamentSp  and  is  designe<l  also  to  secure  the  vessels  nitboui 
possibility  of  slipping. 

The  upper  bonier  of  the  united  broad  ligaments  is  then  stitched  to  tto 
vaginal  wail  ;it  the  level  of  the  upper  angle  of  tlie  vaginal  wound.  This  eonipeli 
the  bladder  to  reist  on  the  broad  ligaments  b^  on  a  kind  of  shelf.     The  Imm 


Fkj.  368. — Spinelli's  Operation  for  Inversiok, 
The  initial  incision. 

edpos  of  the  broad  ligament  are  now  stitched  smoothly  together,  and  the  vaginal 
flaps  closed  by  a  running  suture  (Fig.  367). 


CONSERVATIVE  OPERATION  FOR  INVERSION  OF  THE  UTERUS 

The  technic  of  the  operation  devised  by  Ktistner  for  inversion  is  as  follows: 

A  wide  transverse  incision  is  made  opening  the  pouch  of  Douglas.     The 

forcfinjier  of  the  left  hand  is  introduced  through  this  incision  into  the  cup- 

sha])(Hl  depression  caused  by  the  inversion  of  the  fundus.     If  the  uterus  can  be 
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brought,  outside  of  llu?  vulva,  the  inverted  fund  vis  will  uppt^ar  yppermost,  the 
lx>st<?rior  aspect  of  the  uteru8  and  c^ervix  iumi^  toward  tlie  operator.  A  longi- 
tudinal ineimon  is  then  made  exaetly  in  the  middle  line,  dividing  the  posterior 
wall  of  the  cervix  and  a  part  of  the  [xisterior  wall  of  the  fundus.  With  the  fore- 
finger in  the  cup-shaped  depression  on  the  abdominal  side,  and  the  thumb  on  the 
funrlus  of  the  exposed  side,  the  uterus  can  now  l)e  reinverted  to  its  original  con- 
dition.    The  ^inverted  fundus  is  retroflexed  and  drawn  out  through  the  poste- 


Fig,  3611,— Spintelli's  Opkiiation'  for  LvwEitsiojr* 
The  anterior  wall  of  the  uterus  has  hyen  oj>en*»d  preparatory  to  rein  verting  it 

rior  colpotomy  ojx^ning,  and  the  wound  of  the  jMsterior  wall  and  eervdx  dosed 
with  deep  catgut  sutures.     The  [xjsterior  eoI[X)tomv  wound  is  sewed. 

This   operaticm   ha,s   lieen   nuKhlied   by.  other  ojxTators,   w^ho   recommend 
making  an  anterior  vaginal  incision. 

SPINELLrS  OPERATION  FOR  INVERSION  OF  THE  UTERUS 

Spinelli's  modification  of  Kiistner's  principle  of  vaginal  opt^ration  for  inversion 
is  the  method  most  commonly  in  use  at  present. 


< 
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A  transverse  anterior  vaginal  incision  (Fig.  368)  is  first  made  and  the  bladdiT 
separated  from  the  uterus,  as  described  for  Anterior  Colpotomy  (see  page  070'. 
A  median  incision  is  then  made  through  the  cervix,  dividing  completely  the 
constricting  ring.  This  incision  should  be  carried  toward  the  fundus,  thnmch 
the  anterior  uterine  wall,  until  a  point  is  reached  which  will  allow  the  miiviT- 
sion  of  the  uterus.  It  is,  as  a  rule,  necessary  to  continue  the  incision  as  far  as* 
the  fimdus. 


B6^ 


Flo.  370. — Spixellt's  Opii:iL\TiON  foh   Inveh- 

SION'. 

The  iitrnis  lias  Ikvii  rciiivJTtcrl.  In  ordor 
to  sccun-  api>rf>xini:ition  of  the  <*<Iko.s  of  the 
wniml  in  th«*  iitorino  wiill  it  has  Immmi  n<Tf»ssary 
f«)  n'liiovc  \v«'<l^<\s  of  ti.*!Mu;  on  each  side,  ji»  is 
^^ho^vn  in  thi-  drawing. 


Fkj.  371.  — SpiNELLi's  Operation-  fok   Invf.r- 

SIUN. 

(.'loHurc  of  the  iuci:sion  of  tho  cervix  and  arifi  r  r 
wull. 


Th(^  Uterus  is  rein  verted  by  placing  the  forefingers  at  the  cervix  for  c<^un- 
t('rpn'ssun%  and  forcing  tho  fundtis  upward  by  the  thumbs  in  the  nmnnn 
tliMt  one  would  naturally  use  in  turning  a  tennis  ball  inside  out  throuLili  :i 
rut   in  its  si(l(\ 

When  the  uterus  has  been  restored  to  its  original  form,  the  next  step  is  t" 
olo>c  tlic  incision  in  its  wall.  It  will,  however,  In*  found  that,  ow-ing  to  tin 
shrinkiim  which  the  prTitoneum  has  untlergone  in  its  inverted  jxisition,  it  ran- 
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not  be  approximated,  the  tis^me  of  the  uterine  wall  pouting  out  in  the  manner 
of  an  ectn>pioii.  The  excessive  tissue  must  he  trimtTietl  away  in  the  form  of 
longituctinjti  wtulges,  as  seen  in  Fig.  370,  when  the  peritoneal  etlges  may  be 
coaptated  without  djffieulty.  The  wound  of  the  uterine  w^all  is  rlosetl  with 
two  rows  of  continuous  catgut  sutures.  The  first  suture  includes  and  firmly 
unites  the  muscular  wall,  while  the  ^HecYmd  is  su|K^rficial  and  approxinifites  tlie 
peritoneal  surfaces.  The  wound  <if  the  cervix  is  closed  with  intoirupted  catgut 
sutures.     A  eigarette-wick  is  left  in  for  drainage,  as  there  is  always  danger  of 


Fi«.  372.— Spinbli  i—  f  Hj  it\Tio\  roii  Iv\'ERf*ioN* 
The  vai^mil  irifbiou  has  heoit  ?»utun«i  mil  a  ^nmll  rubber  tlrairji  iiiHerlrd  at  oiw  aiiiele. 


eepsk.  Cro8sen  recommends  drainage  l>ot!j  from  the  anterior  ami  ixisterior 
culdesac.  The  vaginal  wound  is  sutured  except  for  the  portion  occupied  by 
the  drain. 

HYSTERECTOMY  OPERATIONS 

SUPRAVAGINAL  HYSTERECTOMY 

The  patient  is  in  a  pronounced  Trr^ndelenburg  jx^sition.  The  length  of  the 
cnedian  alxlominal  incision  depc^nds  uixm  the  size  of  the  mass  to  be  removed 
frtjm  the  ix4vis.  If  there  is  no  enlargement  of  the  pelvic  organs  the  incision 
need  not  l:»e  greater  than  3>  inches  unless  the  patient  is  fat.     In  all  cai>e^  the 
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incision  through  the  aponeurosis  should  be  parried  down  fts  far  bb  pmAVk 

to  the  pubes,  for  it  is  at  the  lower  end  of  the  wound  that  most  room  15 
needed.  The  mtestines,  which  should  be  carefully  prepared,  are  walled  ci 
with  gauze.  The  fundus  of  the  uterus  is  then  seized  with  voljsclla,  unless  ttee 
is  question  of  infection  or  necrosis  of  the  tissue,  in  which  ease  they  should  fiot 
be  used.  The  uterus  is  first  drawn  sharply  to  the  left,  thu?*  exerting  tenirion  on 
the  broad  ligament  and  bringinj^  the  round  and  infundibulopelvie  ligmnent^ 
into  prominence.  A  single  half-length  clamp  is  appUetl  near  the  ovary,  inclirf- 
ing  the  round  ligament  dose  to  the  uterus  and  the  infundibulope[\'ie  iigam<*nt 
in  which  run  the  ovarian  vessels.     The  clamp  i^hduld  Ije  so  applied  timt  the  two 


'BoUft^iuQ 


^\^to  aoX  i  o 


FliJ.  37ti— Set PRit VAGINA L  Hv.STEftEtrrOMY.       FfR»T  StRP. 

A  single  haJf-length  elflriip  i»  \Aaced  on  thp  bfotid  Uifrtmt'nt  nloae  to  th(^  ut^rua.     The  first  lijpiturr  fof 
t^Hng  the  infundibulopelvic  ligament  is  being  placed. 

ligaments  meet  each  other  at  an  angle  (Fig.  373).  A  ligature  of  No.  2  catgut  b 
then  passed  with  a  needle  around  the  infundibulopelvic  ligament  and  tied,  the 
needle  entering  the  leaves  of  the  broad  ligament  in  the  so-called  clear  space 
in  which  there  are  no  veins.  The  Hgament  is  cut  and  tied  again  to  insure 
against  secondary  hemorrhage  from  the  ovarian  vessels;  the  round  ligament  is 
then  tied  with  one  ligature  and  cut.  After  cutting  the  round  ligament,  the 
region  of  the  uterine  vessels  is  exposed  by  cutting  the  leaves  of  the  broad  liga- 
ment as  close  to  the  round  ligament  as  possible.  K  the  division  of  the  broad 
ligaments  is  carried  down  too  close  to  the  uterus,  several  branches  of -the  uterine 
vessels  are  inevitably  wounded  and  require  extra  clamps  to  control  the  hemor- 
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ffaage.  (It  is  im[X)rtant  to  limit  the  iiuiiilxT  *>f  riamp.s  as  much  as  possible,  for 
they  greatly  hiuiiper  tlie  pruKrcss  uikI  smooth  tetvhiiie  of  tlie  operation.)  When 
the  leaves  of  the  broad  li^tiiiient  have  U-en  slit  tiown  cluse  to  the  round  ligtiinent 
the  etlges  fall  apart  and  extxi-M?  the  uterine  vesst^s. 

Tlie  uterus  is  now  drawn  toward  the  risht  Jind  the  left  athiexa  treated  in 
t!ie  same  way.  At  this  stage  of  tlie  operation  there  are  in  the  wound  only 
the  two  clamps  on  the  uterine  adnexa  in  addition  to  tlie  traetion  forceps  which 
grasps  the  fundus  of  the  uterus.     T!ie  uterus  is  then  drawn  backward,  exposing 


^\abbe,mt'ljjt(i\c>tv 


TloUTiblii 
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.OvokvatOVes. 
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PG.'^xvJe.^ 


Fm.  374. — Si  pRAVAr.iNAL  Htstkubi-tomt. 

I>is8<*ctioii  of  the  u K^roveHif nil  fold  of  peritontHiin.     The  bhidc!*  of  tin-  Kci.Msor?  arc  piiiihed  undfr  the 

peritoneum  before  cuttiniLi  it,  thus  avoidiii^t  niiiKH-r'sstiry  bUMMliiig. 


the  bladtler.  The  uterovesit'al  reHection  of  peritoneum  is  picked  up  with 
thumb  forceps  closie  to  the  bladtler,  where  it  is  loosely  attaelied,  and  opened 
sufficiently  to  admit  the  end  of  a  pair  of  blunt  eurved  scissc^rs,  %vhich  are  pushed 
under  the  peritoneum  to  the  cut  surfaces  on  each  side  of  the  uterus  (Fi^.  374). 
This  dissects  up  the  ix^ritoneum  so  that  it  is  e*'Lsily  cut,  with  the  complete  avoid- 
ance  of  bleeding.  It  is  not  necessary  to  dissect  a  flap  of  peritoneum  on  the  posterior 
wall  of  the  uteru.s, 

Tlie  uterus  is  now  ready  Uw  amputation.     A  half-lengtli  clamp  is  applied 
to  the  left  uterine  vessels,  wh<*re  they  ascend  the  uterus  at  the  level  of  the 
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intenml  m.    A  second,  toothed,  olamp  h  applied  to  the  same 

higher  on  the  uterine  wall,  and  the  vessels  are  severed  clo^  to  the  sp« 

so  as  to  leave  the  proximal  stump  as  long  as  possible.    The  tract  ton  forceps  m 

the  fundus  of  the  uterus  is  then  seized  in  the  left  hand  of  the  operator  and 

drawn  bb  sharply  to  the  right  as  jxsssible  in  order  to  ex][Ktse  the  remx  and  pre 

room  for  the  amputation,     A  vTedgc-shapc-d  incision  is  made  aeroas  the  ccriil 


\c^.Qx 


a.vta 


Fig.  375. — Supravaginal  Hysterectomy.     First  Step  of  Amputation. 
The  uterine  vessels,  having  been  exposed,  are  grasped  with  two  clamps  and  are  being  severed. 
Care  must  be  taken  to  leave  the  ends  of  the  vessels  sufficiently  long  above  the  lower  damp  so  that 
they  may  easily  be  seized  by  the  ** secondary  defense"  clamp  seen  in  Fig.  379. 


until  the  cervical  tissue  is  entirely  severed.  The  uterus  is  now  held  only  by  the 
right  uterine  vessels  (Fig.  377).  They  are  clamped  and  cut  so  as  to  leave  a  long 
pedicle  ]:)eyond  the  clamp.  With  the  removal  of  the  uterus  and  appendages  only 
two  clamps  remain  in  the  pelvis  controlling  the  uterine  vessels.  A  third,  tt>othed, 
clamp  is  now  attached  to  the  posterior  lip  of  the  cervical  stump  for  the  purp**^ 
of  traction.     K  there  is  any  question  about  the  possibility  of  infection  from 
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the  cemral  caaal,  it  may  l^e  cauterized  or  treated  with  crude  carbolic  acid  or 
alcohol  or  iodin. 

The  lips  of  the  cervical  stump  are  united  with  two  or  three  interrupted  sutures 
and  then  the  uterine  vessels  are  tied.  The  t^chnic  of  tying  these  vessels  is  im- 
portant. While  amputating  the  uterus  pains  were  taken  to  leave  the  pedicles 
of  the  vessels  extcndini^  beyond  the  clamps  as  long  as  jiossiblo.  Beginning  now 
on  the  light,  the  nxlundani  pedicle  of  the  vessels  is  included  in  another  pair  of 


hu*.  376.^ — Supra VAUi.VAL  HrsTERErroMY,     Second  Step  op  .^mplt.^tion. 
The  vessels  of  the  left  aide  have  been  severed  ami  the*  iit<"rii.s  it*  being  amputated  by  a  wedge-sliaped 

clamps  to  act  as  a  sort,  of  secondar>^  defense.  A  ligature  Is  introduced  with 
a  fuJl-cur\^ed  needle  fii-st  into  the  tissue  of  the  cer\ix  inside  the  vessels,  then 
around  the  vessels  and  tied.  As  the  knot  is  tied  the  first  or  lower  clamp  is 
released.  The  hgature  is  then  passed  again  in  the  same  manner,  and  when  tied 
the  secondary  clamp  is  removed.  In  this  manner  the  utei'ine  vessels  are  tied 
twice*  By  using  the  secondary  clamp  no  blood  is  lost.  The  same  procedure 
is  carried  out  on  the  left. 


720 

Beginning  on  the  rights  the  round  and  infiindibulopelvie  Iiganieiitj&,  whidi 
have  been  tied  so  as  to  meet  each  other  at  an  angle,  art?  giitsped  with  ekmpl^ 


FlQ.  380.— Stn^ftAVAUtKAt*  HY*iTSnKC?TOMT. 
Tlie  uterine  \yody  has  ]K*en  HmputaUMi.     The  li|ie»  uf  the  fprvittu!  i^tunip  b;*vo  bwri  p|f*»d!  hy  twn 
internipttKi  sutures.     I'lie  rigiit  lUiTitie  vl'Ssi^h  hnv**  Imh'H  tieti  onre  and  thf  li^iituiv  b  Itrnrur  iiifriK 
duc<?d  for  a  aecond  tie.     The  stump  of  the  uu?rui*>  vt?i3a*ols  ia  routmlled  by  the  * "  s«ecmt Jarj'  dd^fl«** 
clamp. 


w.T3:<». 


3)0x3  g\&.s 


umo 


Fiti.  SSL — Supravaginal.  HTSTBRBrrrowT, 

The  Mvinii)?  of  thi^  brnftd  Ujarfttnent  hart?  lieeii  shewed  to  the  atump  of  the  crrWi*     Th**  hlnddrr  flujMJf 
IxTitoneuin  in  IwijiiiE  Uft<?d  up  prt^panitorj'  to  stitdune  it  to  the  p€>sterior  w»ll  of  the  (?or\''k«Al  rtUinp, 

A  strong;  catgut  ligature  is  applied  on  a  needle  which  first  passes  through  the 
tissue  of  tlie  cervical  stump,  then  through  the  round  ligament  near  Ijbe  tied 
end,  and  including  a  little  of  the  peritoneum  covering  the  mfundibi 


>uk>peiTic 


Fig.  378. — Sttpra^'aginal  Htsterkctomt. 
»  uterud  has  been  amputated  by  u  wedge-shiipod  inHsirm.     Two  or  tlirr*^  intermpled  sutures  close 
the  walla  of  the  cervical  stump.     Tlie  (irwl  mjture  in  laMiig  liltieed. 


\M^G-^ 


Viu.  379. — Supravaginal  Hyst: 
The  utjpTines  of  the  right  side  an*  fdniut  to  In?  tied,     The  '.-.ci  uudurv-  defense**'  cttimp  has  he«D 
>lied  to  th**  ends  of  the  vchspIh.     Wlieo  the  hguture  has  been  lied  the  lower  clamp  h  removed.     A 
iSid  tie  is  then  uiade  for  extra  !>afety. 
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Beginning  on  the  right,  the  round  and  hifundibuiopehic  ligaments,  which 
have  been  tied  so  as  to  meet  each  other  at  an  angk%  are  gri*sped  with  rbwiiiw 


Tho  uteritie  l«>dy  hfu?  lie^n  limiJuUUMl.  The  Upsf  of  the  t^nirut  ?ituiiip  hsivo  hr-r-n  ekwi>*l  by  tun 
intemipttd  sutures.  The  right  utcrint'  vo^^isels  h&ve  liefu  tied  tmu-f  iiiul  tln'  Ei^nlitn'  i>*  Ktcinc  inin.^ 
duced  fof  &  aeoood  tie*  The  atutiip  of  the  utcfinc*  vcaacls  ia  iMintfoLlpd  Ijy  tti*?  "  3t»f*fjticlary  di^ieuMr' 
clamp. 


wT>ei. 


3icju^\(XS 


tym^ 


Tho  stumps  of  the  broad  ligament  have  been  sewed  to  the  stump  of  the  cervix.     The  bladder  flap  oC 
peritoneum  is  l)eing  lifted  up  preparatory  to  stitching  it  to  the  posterior  wall  of  the  cervical  stump. 


A  strong  catgut  ligature  is  applied  on  a  needle  which  first  passes  through  the 
tissue  of  the  cervical  stump,  then  through  the  round  ligament  near  tjbe  tied 
end,  and  including  a  little  of  the  peritoneum  covering  the  infundibuJopelTic 
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uc\v  o\  Dc^uCiLa?. 


Fm,  382. — Slpravai.inal  HysTERE^TTOMT. 
Opemtlofi  conipli?bc?d.     Th«  bladder  flap  of  prriioncum  has  bcnn  ultucihi'd  vnih  ont*  future  to  tiie 

posterior  wall  nf  the  eprvipal  stump. 


^V»«.at\b  Ooarvj 


Fto.  S83. — Supravaginal  Hystehectowt- 
MhIkhI  of  K<et\ing  in  t\w  iidiipxa  <«f  botli  siides. 


ligament.     Tlie  cervical  stamp  ami  thr  ends  of  the  two  ligaments  are  approxi- 
mated  and  tlie  ligiitui-e  is  tied.     The  iieeflleH'nd  of  tb(»  ligature  is  left  long,  and 
10 
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again  passed  through  the  rervix  and  around  the  pnds  oT  th^  Iigamenta 
left  side,  whith  are  aim  tied  t«  the  cemcal  isitump  in  the  sanie  way. 

The  final  step  of  the  opt^ration  is  to  grasp  the  loo^^  flap  of  pe^ritonetim  whidi 
is  refle0t€d  over  the  bladder,  and  draw  it  up  toward  the  wound,  Thb  give^  a 
chance,  by  the  transhicency  of  the  peritoneum,  to  determine  just  when?  the 
edge  of  the  bladder  lies.  A  suture  m  passed  through  the  margin  of  th^  pei^ 
itoneum,  aoross  the  jx*st**rior  Avail  of  the  cervix,  and  out  again  throimh  the 
margin.     When  tied  tiie  peritoneal  flap  eovera  the  united  pervical  and  lij 


Fig.  384. — ^Vaginal  Draix>\.oe  After  Supravaginal  Amputatiom. 
The  stump  of  the  cervix  is  drawu  upward  and  forward  by  a  t6othed  clamp  inserted  in  the  pos- 
terior wmU.     a  long  clamp  has  been  introduced  into  the  vagina,  presslif  against  the  posterior  wall,  and 
unclasiH'd.     An  incision  is  being  made  through  the  vaginal  wall  bptween  the  opened  ends  of  the  clamp. 

montary  sturnps  and  is  attached  to  the  posterior  surface  of  the  cervix  (Fig.  382). 
This  coniplotes  the  operation.  By  this  technic  very  little  blood  is  lost,  and  the 
cervix  and  vagina  are  permanently  held  in  a  high  position  in  the  pelvis. 

An  additional  point  of  value  in  the  technic  is  that  only  one  catgut  knot  is 
Ic^ft  exposed  and  is  in  a  position  where  it  can  do  httle  harm.  This  is  an  im- 
[lojtant  faetor  in  the  avoidance  of  postoperative  adhesions. 

In  sewing  up  the  abdominal  wound  after  an  operation  in  the  Trendelenbui^ 
position  the  patient  should  l^e  retumexl  to  the  horizontal  position  before  the 
skin  and  fat  are  sutured.      It  will  be  found  in  most  cases  when  this  is  done  that 
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on  account  of  the  change  in  position  a  little  bleeding  takes  plaee  from  the 
eiibcutaneous  vessels  which  require  t>'ing.  If  this  pi-ecaution  is  not  taken  it 
will  happen  occasionally  that  tla^  skin  sutures  will  not  control  this  ailventitious 
bleeding,  and  a  blood-clot  will  form  in  the  wound  which  may  cause  delay  in 
the  convalescence. 

Vagina]  Drainage* — Whenever  drainage  of  the  pehis  is  net^essary  it  should 
be  mad(\  if  jwssible,  through  the  vagina.  AlKlominal  drainage  shonld  Ije  resurted 
to  only  in  the  most  severe  inflaaitnatory  cjuses,  or  when  the  posterior  culdesac 


Rubber 


WP.Graots — » 


Fig.  385. — Vaoinal  Dkainagb  After  .SrPKuvAfjjvAL  Ilyi-iTEREf'TOMY. 
The  tlpAof  the  clamp  in  tlie  vugiiia  are  neen  juat  eiiiergiuijf  through  tht*  opviiiuti  in  the  posterior  vaginal 

walh 


is  80  occluded  with  adhesions  that  ot>ening  the  vagina  would  entail  too  great 
risk  of  injuring  the  rectum. 

The  method  of  instituting  vaginal  drain^ige  during  the  oi:>eratiun  of  supra- 
vaginal hysterectomy  is  as  follows: 

After  the  cervical  stump  has  been  cl»)s<:'<l  anfl  the  uterine  vessels  have  been 
tied,  an  assistant  intioifnces  inti*  the  vagina  a  long  curved  <dainp  with  the  tip 
turned  toward  the  abduiuinal  wountl  (Fig.  384).  As  the  introduction  uf  the 
clamp  must  be  matie  uniler  the  operating  sheet  covering  the  patient,  ttue  assist* 
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ant  must  be  carc^fiil  not  to  enter  the  urethra  instoari  c>f  the  vaidna*  Tlic 
of  the  cervix  its  tlrawn  strongly  upward  and  the  ends;  of  the  clanip!?^  are  pi 
against  the  fM>sterior  vaginal  walJ  near  the  cervix.  The  clamp  is  then  uncLa^ped 
and  the  surgeon  makes  an  incision  between  the  cndi*  of  the  claiiip  through  tivt 
vaginal  wiiU  (Fig,  384).  The  assistant  elases  the  clamp,  forces  it  throng  tlie 
vaginal  opentng  into  the  posterior  euldesac  and  receives  a  cigarette-drHm,  vtb&dk 
he  draws  down  into  the  vagina  (Fig.  386).  The  mrt  of  the  opemtion  h^  then 
completed  and  the  abdominal  wound  closed.     In  iiio^^t  cases  the  drain  is  Temo\ysi 


^pGT«i*ta^y* 


ttli,  3iWJ, — VaqINAL  DftAIXAUB  ArrEH  i^rpHAVAHINAU  HvSTEItECTOMY. 

A  ♦iiturc  t  tf  druiu  is  tM?iiig  ptuwed  by  the  tfurgetjii  to  a  olaiiip^  which  litt*  p«'!H?tr»ted  att  opening  in*di*  iu 

the  pq«terigr  vagitiitl  wjilL 

in  two  or  three  days  and  does  not  have  to  be  replaced.  By  this  method  of  drain- 
ing the  pelvis  the  time  of  convalescence  of  the  patient  is  not  lengthened  beyond 
that  of  cases  where  drainage  is  not  required. 


COMPLETE  HYSTERECTOMY 

Except  for  malignant  disease,  complete  hysterectomy,  which  implies  an 
extirpation  of  the  cervix  together  with  the  uterine  body,  is  seldom  neoessftiy. 
There  are,  however,  certain  conditions  which  make  the  removal  of  the  cervix 
desirable,  conditions  that  sometimes  cannot  be  foreseen  before  the  abdomen  is 
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opened  for  opemtion.  On  account  cjf  the  ixjsi^ibiiity  of  indication  for  complete 
hvstcroctoiny,  and  consequent  exposure  of  the  va^nal  mucous  membrane,  the 
vagina  should  always  be  thoroughly  prepared  before  a  piHvic  operation  which 
by  any  chance  may  involve  a  hysterectomy. 

One  of  the  conditions  that  make  a  removal  of  the  cervix  advisable  is  a 
chronic  endocervdcitis  associated  with  pelvic  intlanunatory  disease.     In  most 


\i^^Q^fMiL%^ 


Fig.  3b7:— Hvj4TEHKrT<>My  with  Hemoval  of  the  Cervical  Canal. 
The  uterine  vessels  have  bemi  lird  Uit  thuiit>rfl)  and  rut.     The  cLTvit-al  cuiiul  is  being  **t30iied"  out 

witli  a  kniff. 

cases  such  an  endocervicitis  heafs  sfMintaneoiisly  after  a  siipravaKmal  hyster* 
ectomy,  but  occasionally  the  inflammation  (lersists  and  the  patient  continues 
after  the  operation  to  suffer  from  an  irritating  leukorrhea.  This  unpleasant 
constHjuence  may  Ije  avoided  by  a  removal  (hiring  the  operation  of  the  cervical 
miicuus  membrane,  whii-h  can  l>e  acctmipltshed  either  by  performing  a  complete 
hysterectomy,  as  descril)eit  below,  or»  better  and   more  simply,  by  ''coning" 
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out  the  cervical  mucosa,  as  depicted  in  Fig.  387.  This  latter  maneuver  is  espec- 
ially valuable  in  ix^lvic  inflammatory  cases  in  which  there  has  l)een  parametritic 
infiltration,  making  the  complete  removal  of  the  cervix  a  difficult  and  dangf>rou? 
procedure. 


■w.f^^^&^tsi- 


Via.  '.iss. — C'oMpnKTE  IIystkhkctomt. 
Tho  v('«»-<»ls  have  Ikh'h  ti«"<i  and  nit  arnl  tin-  Madder  dissccU'd  from  th*'  antorior  ronif'il  w:*!' 
Thf  parMiiK'triiini  is  irra^iM-d  on  each  >iil«'  with  i)rr.-surt*  fnrri'px  and  dividc<I  rloM-  tf»  tin*  riT\i\  :i"'- 
vairina.     A  >mall  lontritudinal  inci-'ion  lias  IwM'n  made  rxiM»inK  tho  vafriiKd  |K>rti(»n  of  thr  I'lnix 
Th<*  vatrina  i^  diviilrd  In  a  cin-ular  din^'tion,  startitm  from  tho  Miiall  inci.sion. 

The  (>p<'ration  of  coning  tho  cerv-ical  mucosa  is  performed  in  the  foll<»\v- 
ing  way:  All  the  preliminary  steps  of  a  supravaginal  amputation  are  carriol 
out  as  (l('S(Tih(Ml  aVxn'o.  Then,  inst(^ad  of  amputating  the  uterine  Ixnly  in  the 
usual  way,  it  is  dissected  away  l)y  a  deep  circular  incision  in  the  tissues  of  tlif 
cervix  extending  to  the  portio,  so  that  most  oi  the  cervix  is  rt»nioved  with  the 
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uteru8  in  the  form  of  u  eone-9ha|Ted  wedge,  iiifluiiinij;  all  of  the  eervieal  mucous 
ineiiihrano.  By  this  method  very  Uttle  bk'eding  is  eiicoimtered  aiitl  there  is 
absoluteiy  no  danger  of  injuring  the  ureters.  As  unly  a  minimum  <jf  vaginal 
sui*faee  is  exposed,  the  wound  in  the  cervix  may  usually  be  closed  as  in  an 
ordinary'  supravaginal  hysterectomy  without  ckalnage,  proviiled,  of  course, 
there  ha,s  U^en  prnper  preliminary  pn^paration  of  the  vagina.     If  it  seems  de- 


Tte  cer\nx  has  l^een  Rrasprd  by  tin-  jintiTior  wiiU  and  deliver<H|  tUroiiRh  the  otwriiiiK  in  thr  vsiicinii. 
The  posterior  wjil)  of  the  vtijziini  is  afjout  to  Ik?  stvcrc^  with  srissortj. 

sirable  to  drain,  it  may  be  done  as  in  the  operation  for  complete  hysterectomy 
deserilH^d  below. 

Complete  hystereetomy  is  indicated  in  certain  ease^of  myoma  involving  the 
cerv^bc,  or  when  a  severe  laceration  of  the  cervix  is  present,  or  when  the  gross 
apfx^arance  of  the  fundus  suggests  the  presence  of  adenocarcinoma.  Some 
cases  of  malignant  disease  of  the  ovaries  or  of  extensively  atlherent  intra- 
hgamentar^'  cysts  require  complete  hysterectomy. 


i 
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The  steps  of  the  Opcratioii."The  adnexfi  and  \iterine  vessel*?  are  seciired 
and  ligatcd  ns  in  the  ojJc*ratton  of  supmvaginal  hyi^terertomy*  The  ut<-R»» 
vesical  plica  of  peritoDeuni  is  divided,  and  the  hladder  stripped  away  fmni  tiic 
cenix  and  upper  vagina  by  blunt  seizors  dissection*  The  paninii^trml  W^m 
is  then  cUimped  ven^  close  to  the  cervix,  extreme  cart*  \mng  taken  not  to  inL'hiiljf 
the  ureters?,  which  should,  if  possible,  l>e  definitely  loaited  Iscfore  appl>ing  the 
elainps.  The  para  me  trial  tissue  is  divided  on  each  mle*  The  end  of  the  cervix 
is  determined  by  palpation  with  the  thumb  and  forefinger,  the  vaj^Jnal  ean^l 
opened  close  to  the  portio,  and  the  uterm  removed  by  circular  inciJ^ion  of  the 
vaginal  wall,  Crossen's  techxuc  of  this  part  of  the  operation  is  shown  in  Fig, 
388. 


If  the  vagina  Iia6  ' 
tion  from  the  uteri De  ci 
close  the  vaginal  woui      \       ou^- 
to  place  a  drain  8tibpt>r)toneal 
carefully  wiped  with  jilcotiol. 
preparation,  the  upi^cr  px|>os 
after  first  thoroughly  prot>ecl 
The  corners  of  the  vaf?inal 
leaving  a  tH?ntral  apert» 
broad  ligaments  are  the 
uterovesical  flap  of  peritf 
back  of  the  vagina  in  th*>  - 
is  secured,  while  the  vag^  si 


*  l*ef(jn*hand,  and  there  is  no  pxuda- 
tiori,  it  in  ?*ometimes  safe  enough  to 

A^  a  ruk%  however,  it  is  ad%mih)e 
The  edges  of  the  vaginal  wound  hk 
>r  there  him  been  no  previous  vaginal 
/agina  s^huuld  be  tiviited  with  todta 
the  surrounding  parts  of  the  pelvis, 
'd'  with  interrupted  cati^iit  sutures, 

a  cigarette-drain  k  plaeerL     The 

les  of  the  vaginal  ^tun);),  wliiie  the 

ver  the  whole  and  stitched  to  the 

In  this  way  protective  drainage 

the  broad  ligaments  for  the  preven- 


tion of  a  later  prolapse.  The  vagmal  dram  may  usually  lie  removed  in  thirty- 
six  to  forty-eight  hours  unless  there  is  special  danger  of  sepsis,  in  which  case  it 
is  left  in  according  to  the  exigencies  of  the  case. 

After  finishing  the  portion  of  the  operation  involving  the  closure  of  the 
vaginal  wound  it  is  advisable  for  the  surgeon  to  change  gloves  and  instruments 
after  removing  the  gauze  placed  for  protection  of  the  pelvis. 


VAGINAL  HYSTERECTOMY 

As  compared  with  a  properly  executed  abdominal  hysterectomy,  the  extir- 
pation of  the  uterus  per  vaginam  has  no  advantages.  It  cannot  he  done  more 
rapidly,  and  there  is  no  less  shock  or  loss  of  blood,  though  claims  to  the  contrary 
are  sometimes  made.  Vaginal  hysterectomy  is  useful  in  some  types  of  operation 
for  i^roc'identia. 

Steps  of  the  Operation. — The  cervix  is  grasped  by  a  traction  forceps  and 
drawn  firmly  down  toward  the  introitus.  A  cross-incision  is  made  at  the  line 
of  junction  of  the  bladder  and  anterior  cervical  wall.  The  bladder  is  then 
strijiped  from  the  cervix  and  the  uterovesical  pouch  opened.  The  traction  for- 
ceps is  removed  from  the  cervix,  and  the  cervix  is  itself  pushed  back  in  the 
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vapdna,  m  as  to  antevert  the  utertLs.    The  fundus  is  thus  brought  into  vnew, 
seized  with  voLsella,  and  brought  out  through  the  opening  in  the  uterovesical 


FlO.  390.— VaOINAI/  HYi?.TERECTOMT, 

Tran^vei^e  incisioo  of  tho  vaKiuai  wail  at  the  jiinctinn  of  bladder  and  cer\nix. 
blAddfir  (adapti'd  from  Dtjderkiii-Kronig). 


Stripping  back  the 


pouch,  ilass  ligatures  are  now  placed  on  the  broad  Uj?ament,  including  the 
round  ligament  tube  and  suspensory  Jif^anient  of  the  ovarj%  which  are 
severed  near  the  uterus.      The  parametrium  is  <lhided  on  the  sides  of  the 
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uterus,  thus  exposing  the  uterine  vesaek,  which  are  tied  and  cut.  Sevend 
stitches  are  placed  in  the  stump  of  the  parametrium  on  each  mde,  attaelung 
it  to  the  sides  of  the  vaginal  wouod.  The  uterus  i^  now  drawn  ^trongb"  furwanl 
and  the  pouch  of  Douglas  exposed.  With  the  uterujs  in  this  ijosition  the  pos- 
terior wall  of  the  vagina  is  ea^^ily  divided.      During   this  inelsioti   there  h 


Fio.  391. — ^Vaginal  Htsterbctomt. 
Opening  the  uterovesical  space  (after  Doderlein-Kronig). 


some  bleeding  from  the  vaginal  vessels,  which  should  be  controlled  as  the 
uterus  is  removed.  The  round  ligaments  are  then  sewed  into  the  comers  of  the 
vaginal  wound.  This  is  an  important  step,  for  it  prevents  to  some  extent  a 
later  prolapse  of  the  vaginal  wall.     The  anterior  and  posterior  vaginal  walls  are 

approximated  by  interrupted  catgut  sutiu-es. 
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WERTHEIM^S  EXTENDED   OPERATION  FOR  CANCER  OF  THE   UTERUS 

The  Wertheim  oj>erutioii  is  used  both  for  cancer  of  the  ccrvdx  and  ctiiicer  of 
the  body  of  the  utoruK.  Its  cfiief  object  is  to  remove  with  the  uterus  as  much 
of  the  paranietrial  tissue  wn  possible  and  to  inchide  a  wide  niargin  of  the  vagina. 

The  description  of  the  oi:K^mtion  pfiven  l>elow  applies  to  cancer  of  the  eer\ix. 
For  cancer  of  the  body  the  same  technic  may  be  appUed,  but  the  tiissection  of 
the  parametriuni  and  the  vaginal  margin  need  not  be  so  extensive. 


Fk!.  392. — Vaoikal  Htbterbctomy. 
Tying  i>ff  the  afjin'xa. 

Before  operatin^j  on  a  case  of  cancer  of  the  cer\nx,  especially  of  the  evertinjo; 
type,  it  is  usually  necessary'  to  remove  the  necrotic  excrescent  growth  fnijti  the 
vagina.  By  the  original  Wertheim  methiKl  this  is  done  without  anesthesia 
immediately  before  the  performance  of  the  radical  o{x^ratJun.  Some  curet 
the  cervbc  just  before,  with  the  patient  under  anestliesia.  It  is  our  custom  to 
do  the  preliminary  cureting  undt^r  light  nari'osis  abtjut  a  week  or  ten  days  before 
attempting  the  main  operation. 

In  perfoniiing  the  preliminary  operation  the  chief  olijeet  is  to  remove 
merely  the  main  bulk  of  the  eaneerous  mass  in  order  to  facilitate  the  later  opera- 
tion, and  to  leave  the  cancerous  field  so  that  it  can  Ix^  marie  as  clean  as  possible 
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^ 


Fn;.  303. — Va(ji\\l  Hystkkk<t<»my. 
TIh-  l>n>a«i  litraiiM'iiT   mikI   the  upiM-r  j»art  of  th«'  paraiin-trium  have  Imm-ii  liividnl.      Tlif  wv. 
l>art  of  the  paraim  tri'ini  ami  jiosttTitir  vajrinal  wall  an*  aliout  to  I>e  dividiil  (aduptcil  from  DiWlt-rlt 
Kroiiii:!. 
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during  the   days   intervening   before  the   rafhcal   operation.     The  cancerous 
ma.sj?es  are  removed  with  a  lar^e  rurct,  but  the  ruret  is  not  carried  too  deeply 


>f^?Gv  .N 


Flo,  :i*M. — Vaginal  HYWTEREtTOMY. 
Division  of  the  posterior  \«^agina1  wall  (uriaptfd  rrotii  Do^kTleiu-Kroiiig) 


into  the  surrounding  tissue  wall,  for  if  this  is  made  too  thin  it  is  liable  to  tx*  rup- 
tured by  the  tension  on  the  uterus  neeessary  in  tlie  course  of  the  later  ofXTation. 
Another  important  reason  for  a  not  too  thorough  cure  ting  is  the  posiiibie  danger 
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of  penetrating  the  peritoneal  cavity,  an  accident  which,  on  account  of  the  viru- 
lent organisms  always  contained  in  the  cancerous  mass,  is  almost  inevitably 
followed  by  a  fatal  peritonitis. 

The  preliminary  operatioa  should  be  regarded  also  as  a  cureting  aod  not 
as  a  cauterization,  for  if  the  latter  is  done  a  slough  is  produced,  which  during 
its  separation  produces  an  unclean  discharge,  that  acts  as  a  source  of  dan^r 
during  the  later  operation.     After  cureting  away  the  cancerous  masses  the 


Fig.  395.— Vaoixal  Hysterectomy. 

S<?wiii«  the  ixTitoncuiu  to  the  vuginal  stump.     The  broad  ligaments  have  been  stitched  to  the  vajrinrt 
oil  each  side  (adapted  from  Dodorlein-Kronig). 


crater  is  packetl  with  iodoform  gauze  to  prevent  unnecessary  loss  of  blood.  If 
the  blcHHliiig  is  considerable  the  vagina  should  also  lye  packed.  In  alK)ut  twenty- 
four  hours  the  packing  is  removed.  During  the  interval  Ix^fore  the  main  opera- 
tion formalin  douches  (1  to  2  per  cent.)  are  given  daily.  The  patient  is  kept 
out  of  doors  as  nmch  as  possible  and  supporting  treatment  given  for  about  a 
week  or  ten  days. 

The  Operation. — A  thorough  Iwwel  preparation  is  very  necessar>',  so  that 
the  intestin(^s  may  be  well  collapsed  at  the  time  of  operation.     The  catharsis 
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should  he  given  the  second  night  liefore  the  operation,  so  that  the  patient  may 
have  an  undisturlx^d  ni0\i  pret-edinp;  the  oix*ration.  The  usoal  abdominal  and 
vaginal  preparation  is  carried  out.  When  the  patient  has  been  anesthetized 
the  vagina  is  wiped  dry  and  then  thoroughly  paintt'd  with  iodin.  It  is  not 
necessan^  to  leave  a  gauze  packing  in  the  vagina  if  the  ioditi  apphcatioii  is 
properly  done. 

In  perffirniing  the  oi]K>ration  it  is  important  to  carry  out  a  very  systematic 
line  of  procedure  in  i\r\lvr  to  save  as  much  time  a.s  }X)ssible. 


•P.G^-^ 


Fig.  396.— V.^  til  sal  HvsTKHEcTt>MV.     Final  .Step. 
SuturiiiK  the  aiilerinr  and  po;*ieriur  walls  of  thv  vtiginai. 

fl)  Openittg  the  Ahrhmufiil  Cavify, — It  is  artvantageous  to  have  the  patient 
in  a  steep  Trendelenburg  po>;ition,  which  in  our  experienee  does  not  possess 
the  dangers  very  eonimonly  attribute  t-o  it.  It  is  important  that  the  weight  of 
the  patient  nhould  be  partly  supp<irt^f!  by  well-i)adtled  shoulder-hraces.  The 
abdonipti  may  be  ofK^ned  Jiy  a  very  IfMig  iricfiiiin  inrisiou  rrafhiiig  from  the 
pul^s  to  tk'  uadjilieus.  This  is  the  incision  usually  employed  in  this  country, 
and,  as  a  rule,  gives  plenty  of  room.  The  transverse  incision  carried  directly 
across  the  abdominal  muscles^  im  depicted  in  Fig.  397,  exposes  the  tield  of  opera- 
tion more  completi*Iv  than  does  the  longituilinal  opening.     We  have  not  fount! 


Fig.  397. — Transverse  Incision  for  Cancer  of  the  Cervix. 
Tlie  abdominal  muscles  have  been  severed  from  spine  to  spine.     The  peritoneum  has  been 
split  from  the  nbclominal  wall  and  stitched  down  so  as  to  protect  the  intestines  from  the  fidd  of 

operation. 


it  ncTossary  to  resort  to  this  method.  In  our  work  we  have  had  no  trouble  with 
nerrosis  and  sloughing  of  the  abdominal  wound  from  prolonged  retractioii 
pressure  during  the  operations.     This  compUeation,  however,  is  mentioned 
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by  numerous  operators,  anti  various  means  of  proteeting  the  wound  are  em- 
ployeil,  red  slieet^ruhber  being  esperially  reronimentled,  Wertheim  avoids  the 
ditficuhy  by  not  usin^  metal  retractors,  the  sides  of  the  wound  being  hehl 
back  by  the  hands  of  his  assistant. 


FiQ.  awa. — Wertheim'.'*  Opbratton  for  Cancer  or  thi:  Cebvix. 

Stripping  tlie  bladdiT  frotii  the  aiit«'rior  wall  of  the  cervix  and  vnfciun.     Tliiai  should  be  done  hy  blunt 
d»j^8t'('tiori  with  scissor*,  never  with  gaiiao. 


Some  protect  the  intestines  by  turninji;  down  a  wide  flap  of  peritoneum  from 
the  anterior  abdominal  wall  and  stitehinp:  it  to  the  peritoneum  of  the  posterior 
pelvic  wall,  as  b  seen  in  Fip:*  397.    This  we  have  not  found  necessary. 

(2)  Ligahtre  of  the  Broad  LitjomeuL^, — The  lirorid  lijraments  are  tied  in  the 
a'lme  manner  as  tliat  descri^Ml  for  supravaginal  hysterectomy,  except  that 
if  the  operation  h  for  cancer  of  the  cervix  the  Ugatures  around  the  infundibulo- 
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pelvic  and  round  liga^Beots  are  placed  at  a  greater  distance  froiii  tlie  uterus. 
This  is  done  in  order  to  i^muvc  a  larp;e  amount  of  pjiranie trial  tinsue.  If  tKe 
operation  is  for  cancer  of  ttie  txidy,  where  the  tllKssection  tioi?®  not  need  to  be  so 
wide,  the  two  ligamenti*  may  be  tied  and  i«?vered  near  the  uterus,  ds  in  ^prar 
vaginal  hysterectomy.  They  can  then  be  ussecl  to  sew  into  the  angles  of  the 
vaginal  stump  in  order  to  prevent  a  future  prolaps^e  of  tlie  vagina* 

In  cancer  of  the  cervix  operations,  however,  it  is  neceissary  to  cut  the  li^ 
menti*  so  ^ide  that  they  are  not  available  for  suspending  the  vagina. 

(3)  Sepamiing  fhe  Bladda\—ASter  the  broad  ligament.s  have  \n.Km  tied  and 
cut,  the  bladtler  is  .s*?parated  from  the  anterior  wall  of  the  cervix  and  vjigifm. 
The  uterovesical  peritoneal  refieetion  is  first  picked  up  with  thumb  foreeps  in 


the  midtile  line  at  a  po"""" 
tissues;  a  nick  is  made  in  t«i5 
introduced  beneath  tlie  peril 
The  peritoneum  is  cut  acre 
to  the  cervix  and  vagina. 
and  vaginal  attaehmei      a 
best  carried  out  with  i 
cutting  the  firmer  i^trands- 
TWs  manner  of  frwin^ 
technics  for  the  use  of  gatisse 
not  only  in  the  way  of  c 
the  small  vessels  af  the  wa 


i^_-„  li  ^. 


Hily  lifteil  away  from  the  underlyinf 
.d  the  blunt  end  of  a  pair  of  sci^s^r^ 
f  it  up  toward  each  rrmnd  Itgmiit'iu 
i  fold  of  bladder  that  is  attached 
lien  dk^ecletl  away  from  iti^  rit' 
olT  with  gauze.  The  disaectioE 
by  blmit  dissection  and  |«ir1Iy  bj 


•y 


egarcl  a«  of  great  imixirtance  in  i\n' 
urce  of  much  danger  t«  the  bladder, 
bladder  wall,  but  Inlso  tniumatixing 
kter  cystitis  or  ulceration  (j^r**  nho 


page  202). 

The  separation  of  the  bladder  should  lk?  carried  down  as  far  as  pois^ible; 
small  bleeding  vessels  j^hould  )yv  tied  at  once  with  fine  catgut..  A  eoiniilctc 
separation  of  the  bladder  cannot  be  made  at  this  stage. 

(4)  Identification  of  Ureters  and  Ligation  of  Uterine  Vessels, — ^When  the 
bladder  has  been  dissected  away  as  far  as  possible,  the  uterus  is  held  forward 
and  to  the  left,  exposing  the  right  side  of  the  pelvis.  The  next  step  is  to  identify 
clearly  the  riglit  ureter.  The  two  layers  of  the  broad  ligament  are  separated 
and  the  cellular  tissue  between  them  gently  cleared  with  the  blunt  end  of  the 
scissors.  In  favorable  cases  the  ureter  is  plainly  seen  lying  at  the  base  of  the 
sulcus  between  the  two  layers  of  the  broad  ligament.  Usually,  however,  it  is 
not  at  first  easily  visible,  and  requires  some  search.  It  may  best  be  found  by 
l)i eking  up  the  posterior  layer  of  the  broad  ligament  and  rolhng  the  tissue 
between  the  thumb  and  forefinger,  when  it  can  usually  be  felt  as  a  soft,  non- 
pulsating  cord.  Some  operators,  after  identifying  the  ureter,  free  it  and  lift 
it  from  its  l^ed  by  passing  under  it  a  strip  of  gauze  or  a  ligature  or  some  curved 
instrument.  We  are  accustomed  to  strip  the  ureter  as  little  as  possible,  as  inter- 
ference with  its  blood-supply  predisposes  to  necrosis  and  ureteral  fistula.  When 
the  ureter  has  been  isolated,  the  next  step  is  to  tie  the  uterine  vessels.  With 
the  ureter  as  a  guide,  the  forefinger  is  passed  beneath  the  uterine  vessels  in  the 
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direction  of  the  bhidtler,  and  then  pushed  forward  until  it  emerges  through  the 
eeliular  connective  tissue  l}nng  Ijetween  the  uterine  vessels  and  bladder  (Fig. 
400). 

The  first  part  of  this  maneuver  is  comparatively  easy,  but  the  final  protru- 
sion of  the  finger  through  the  last  layer  of  tissue  is  attended  with  eonsideralile 
diflfieulty,  and  in  ca-ses  of  rlironic  parametritic  inflaiinnation,  or  es[>enally  after 
radium  treatniciitj  it  is  almost  impjssil^le.     If  the  foretiuger  cannot  be  pushed 


Fig,  399.^Wertbbim'**  Operation  for  Ca^ncer  or  Cervix. 
Exposure  of  the  right  urotcr.     The  two  loaves  of  the  brojuJ  lignnient  are  srpfirat^  And  the 
ureter  hrnught  into  view  by  blunt  dLs^ection.     It  always  lies  in  the  iMjak'rior  leaf  and  can  eastily  be 
pulp^ated  by  the  thumb  und  forefinger. 


tarough  in  the  elassie  way  the  opt^ning  may  be  made  by  a  bkmt  hgature-rarrier 
or  by  a  damp  devised  by  the  autlujr  for  this  puryxKse  and  depicted  in  Fig.  402) 
When  the  finp;er  han  Ikm'u  properly  looix^d  about  the  vessels  the  pulsation  of 
the  uterine  artery-  (*an  i^asily  b(^  felt.  The  x^asels  are  then  ILftefl  away  from  the 
ureter  and  frt^ed  tis  far  as  possible  toward  Hie  fielvic  wall.  A  doulile  lig:ature  is 
pa^iged  and  tietl  and  the  vessels  cut  lietween  tlie  two  lija;atures.  Tlie  ureter  and 
its  point  of  entrance  into  the  blatlder  are  now  freely  exposefl^  antl  an  oppor- 
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tuiiity  i^ven  for  separating  by  blunt  dissection  the  ureter  and  angle  of  thp 
bUidder  from  the  lateral  wall  of  the  vagina.  Thif^  prorodure  helps  to  carry  out 
still  further  step  No.  li—i.  e.,  the  se[>aratiyn  of  the  bladder  from  the  vugiiui^ 
which  it  was  said  was  neeessarily  left  ineomplete. 

The  li^olation  of  the  ureter,  ligation  of  the  uterine  vessels,  imd  sepnnition  of 
the  ureter  and  bladder  from  the  Bide  of  the  vagina  are  n?peatetl  on  the  left  iiide* 


^^W(BxQ»Mt^,  ^ 


Fici.  400. — Wertheim*8  Operation  for  Cancer  of  tbe  Cervix. 
Tho  broad  ligaments  havo  been  tied  and  cut.     The  bladder  has  been  dissected  from  the  cervix. 
The  liglit  ureter  is  exposed.     The  forefinger  is  being  introduced  between  the  ureter  and  uterine  ves- 
sels.    The  point  of  the  forefinger  is  forced  through  the  cellular  tissue  in  front  of  the  vessdb. 


(5)  Separation  of  the  Rectum  and  Final  Dissection  of  the  Parametrial  and 
Paravaginal  Tissue. — The  uterus  is  now  drawn  strongly  forward,  exposing  as 
well  as  possible  the  pouch  of  Douglas.  The  peritoneum  at  the  bottom  of  this 
pouch  is  picked  up  and  cut,  and  the  blunt-pointed  scissors  inserted  beneath  the 
peritoneum,  as  in  separating  the  uterovesical  reflection.  The  peritoneum  is  in 
the  same  way  cut  across  from  broad  ligament  to  broad  ligament,  exposing  the 
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uterosacral  ligaments.  Clamps  are  placed  on  tiio  ligaments  and  tlie  tissue 
s«vvereti.  On  cutting  thes<?  ligaments  the  uterus  is  noticeably  released.  The 
rectum  is,  as  a  rule,  easily  separated  from  the  vagina,  as  there  exists  between 
them  only  a  loose  cellular  tiasue  connection. 

After  freeing  the  reetum,  the  remaining  paranietrial  and  paravaginal  attach- 
ments on  the  sides  and  Imck  of  the  vagina  are  successively  etarnped  and  cut. 


f^  Ys>tvi>\)S  Utcti 


A 


♦4 


V 


l^Sue 


ri*i,  401.  -WEftTfiF;iM's  Operation  for  Canckr  of  the  Cervix. 
The  utemie  vuhjsoIs  of  Imtli  wuli*:*  huvc  Ixm'd  lifCHteiJ  and  titHl  and  tlw  ureU*ra  cacpospcl.     The 
recto-uterine  reflection  of  pt'ritont>uni  ha?*  Wen  divided.      Thp  iiterosatral  liganuinta  have  )k'vi\ 
clumped  and  are  lieing  ^vered.     Thcr  paravaginal  ti&Hiic  is  ex);>of<cd. 

the  uterine  m^iss  heinp  more  and  more  released  at  each  cut.  At  this  stage,  before 
finally  clamping  and  removing  the  mass,  the  hladtler,  especially  at  the  ptjints 
of  entrance  of  th(*  ureters,  can  be  still  further  separat-ed  from  the  vagina. 

(6)  Ckimping  and  Amputation  of  the  Vatfina. — When  the  dissection  has  been 
carried  down  the  vagina  a^  far  as  possible,  always  to  a  eonsiderable  distance 
below  the  site  of  the  cancer,  the  vagina  is  to  be  amputateiL     It  is  an  exeelU  nt 
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saft>guard  at  this  point  to  insert  on  each  side  of  the?  vagina,  jast  l>elaw  thf^  li*v^ 
of  the  proixjsed  line  of  amputation,  strong  ratgut  ligatures,  the  emh  of  whicli 
are  left  Jong  and  elaniped.     The^  ligaturci^  sc*rvc  a,s  tractors  to  prevent  the 


Fig.  402. — Wertheim's  Operation  for  Cancer  op  tbe  Cervix. 
The  uterus  and  vagina  have  V)een  freed.  Traction  sutures  have  been  applied  to  the  vagmal  wall 
to  liold  it  into  view  after  amputation.  The  author's  special  clamp  has  been  applied  to  the  vagina 
Ixlow  the  seat  of  tlio  growth.  Wertheim  clamps  have  been  applied  below.  These  latter  may  be 
OHM t ted  if  there  is  deficient  vaginal  margin.  Amputation  is  made  between  the  clampe  with  knife 
or  cautery, 

retraction  of  the  vaginal  stump  after  amputation,  and  also  to  control  the  bleed- 
ing which  is  apt  to  come  from  the  vaginal  angles. 

In  order  to  prevent  the  escape  from  the  cancerous  field  of  possible  infectious 
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mat<?rial  the  vagina  must  lie  effectively  shut  off  for  its  entire  width.  To  at'com- 
plisli  this  nuiiierous  rlanitis  hiive  been  devisett  nf^tulily  the  right-ang^led  t-hinips 
uf  WerthcMui.  BtTkeley  and  Bonney  us<>  a  largi'  TH'lmn(),  whlcli  apfx^ars  to  l»e 
an  ext'ellent  device.  In  the  drawin^j;  (Fig.  402)  the  vagina  iw  elaiiipetl  above  and 
below,  the  amputation  being  made  between  the  damps.  Tbi.s  has  been  the 
author's  technitv,  but  with  a  thorough  vaginal  preparation,  i^urh  a,s  is  described 
al>ove,  it  is  probably  lietter  to  distx-nse  witli  the  lower  set  of  clamps,  as  without 
them  more  of  the  vagina  can  Im*  removed.     Their  presence,  however,  insures  for 


Flu.  403,— Wertheim'h  Opkuatiux  for  Cwckh  of  the  Cervix. 
Two  rfgarettc*  wickii  havx'  liccii  phu-od  in  the  oiH^riinc  of  the  vujrina.    The  vjiRinal  waits,  held  up 
into  view  hy  trurlion  liKiiturc»,  havf  hern  HulmnHl  on  etah  m4*^  mf  the  wirkK,    The  peritoneal  edges 
are  U*  he  «t.itc*hed  together  OAer  the  wirks,  tliu*  Nhuttiiij;  theru  off  from  the  jHTitmneul  ejivity. 

safety  both  in  controlling!:  heniorrlin^c  from  Uie  vajiinal  veins  and  in  preventing 
possil>le  infectious  nuiterial  escaping  from  the  lower  vaginal  st^ction  into  the  ab- 
dominal cavity.  If  the  lower  clamps  arc  not  used,  gauze  shoultl  \k'  stutfed  into 
the  vajdna  a^  soon  as  it  is  oix*ned. 

After  amputation  of  the  vaj^ina  ligatures  are  passed  around  the  masses  of 
paravaginal  tissue  included  in  the  clamps.  The  vagina  is  partially  closed  by 
interrupted  sutures,  a  small  o|X'nin|y  being  left  in  the  midtUe. 

(7)  Drainage  ami  Chffure  of  the  Pentoneum.^lt  is  the  safest  phin  to  drain 
the  paravaginal  space.     This  is  done  by  passing  into  the  vaginal  o|x»ning  a  loop 
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of  Penrose  drainage-cubing,  which  is  caught  and  drawn  down  by  an  assistaut, 
who  seizes  it  with  a  long  forceps  inserted  in  the  vagina  from  below.  This  leaves 
the  two  ends  of  the  drainage-tulx;  free  in  the  abdominal  cavity.  The  peritoneuui 
is  united  over  the  drain,  so  that  it  is  excluded  from  the  peritoneal  ca\dty. 

(8)  Removal  of  Glands, — If  infected  lymph-glands  are  found  to  be  present,  it 
is  our  custom  to  finish  the  main  operation  up  to  the  point  of  closing  in  the 
peritoneum  before  dissecting  out  the  glands,  in  order  to  be  ready  to  finish  tht* 
operation  quickly  if  the  patient  begins  to  show  signs  of  shock  or  if  serious  diffi- 
culty is  encountered  in  dissecting  out  tlie  glands.  The  removal  of  the  glands 
requires  patience  and  skill  on  the  part  of  the  ojierator. 


Via.  404. — Wekthi:im's  Of»kkati<>v  von  C'ancf.u  of  the  Ceuvix. 
Final  St«'p.     The  ix^rifoiH'iiin  lias  \h'vu  roiiiplet<*ly  siitun"<l  ovor  the  nihlKT  (iniiiis.     Xf»t<*  that  li- 

four  iMuhllo  siitunis  an*  iiit4Tnii>t«'fi. 

Shock  dejx^nds  almost  exclusively  on  the  loss  of  blood.  In  the  avcrai:*' 
case  where  tlie  hemorrhage  has  not  l)een  severe,  there  is  no  shock  and  tlw 
convulesconce  is  rapid. 

Complications  that  may  l)e  met  with  during  the  oix'ration  are  injur}'  to  the 
bladder,  ureter,  or  rtTtum,  and  dangerous  uncontrolled  hemorrhages.  The  hist 
are  most  apt  to  be  (encountered  in  cases  where  there  has  IxH^n  a  long-standiu;! 
I)elvic  inflammatory  disease  with  pi^ritoneal  adhesions.  In  these  ca.ses  the  land- 
marks become  confused  and  the  usual  planes  of  cleavage  l)etween  tissues  an* 
lost.     The  same  is  true  in  oj^rating  on  <'ases  that  have  lx»en  treated  bv  radium. 


EXTENDED  VAGINAL  HYSTERECTOMY  FOR  CANCER  OF  THE  CERVIX 

The  operation  developed  by  Schauta  is  a  very  difficuh  one,  ami  should  W 
attempted  only  by  those  familiar  with  the  vaginal  route  for  performing  jK»lvir 
surgery.     The  illustrations  of  this  o|XTation  are  a<lapted  from  Schauta. 
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The  cancerous  area  is  first  thoroughly  cureted  ami  cauterized.  The  opera- 
tion is  then  performed  by  the  following  r^top.s: 

(1)  Circumcision  of  the  Lower  End  of  the  Vmjiua. —  A  circular  incision  is 
made  around  the  circumference  of  the  vagina  at  the  introitus,  and  the  vaginal 
wall  iiissected  away  for  the  distance  of  alx)ut  2  inches.  In  this  way  a  cuff  is 
formed  the  open  end  of  which  is  closely  sewed  with  interrupted  sutiixe:^^  the 
ends  of  winch  are  left  long  and  incKided  in  a  eJamp.     The  vaginal  cufT  is  nuw 


^V^<X*.vvi*LS^ 


Firi.  4UrK — SCHAI  Ta'h    OptELATION  KORpANrlSB 

OF  THE  Cervix* 
Initial  ojr('umcl*!ioti  of  thfn  I'^ufdiia. 


Fiij.  406.— S«:tkalta'h  Oi'ttciriuN  fob  Cancbr 

UF  THE  ( -ERVIX- 

Thf  vapiiiil  ouif  ift  \ycmg  dissected. 


held  forward  by  the  sutures,  and  the  separation  of  the  vagina  continued  along 
its  lateral  and  posterior  wall^  care  being  tak(*n  not  t«  injure  the  rectum.  The 
dissection  of  the  vagina  from  the  rectum  should  Ix*  carried  out  with  blunt  scis* 
8oi*s  rather  than  by  stripping  with  gauze. 

(2)  Parava^nal  Section. — ^WTien  the  vagina  has  been  well  freed  from  the 
rectum  a  deep  incision  is  made  in  the  left  lower  angle  of  the  vaginal  bed,  extend- 
ing first  Jateraily  to  the  lower  end  of  the  left  labium  minus,  then  turning  down- 
ward parallel  to  the  rectum  and  to  the  left  of  it,  separating  the  fxl^ei*^  of  the 


Fig.  407.  — S*"haitta'«  Oper-\tiov  for  Caxcer  of  the  CicRrTX- 

Tlw  VAgiiiiil  ctiff  hu«  be*!!!  di*M»r!tfd  out  anrj  citwoti  with  trtirtion  »uUin«.      The  KLndder  b  expQM»i 

The  deep  paravugiiial  incision  has  be«n  miide  through  thif^  pcriticuiii. 
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levator  ani  muscle,  curving  around  the  anus,  and  terminating  posterior  to  it, 
near  the  median  line.  DeeixT  in,  the  ineisiirn  splits  the  paravaginal  and  fmra- 
rectal  tissues,  the  coccygeal  muscles,  and  the  cellular  tissue  of  the  ischiorectal 
fossa.  Much  bleeding  is  encountered,  which  can  be  controlled  by  ligatui*e  and 
gauze  packing.  By  this  incision  a  surprisingly  large  amount  of  room  is  alTorded 
for  carrying  out  the  other  steps  of  tlie  operation.     The  tissue  corresponding  to 


,    I'^PBfavjt^ 


Fl(r      H*\ Sr  HAt'TA  -4  <>PKIIATH*N"  FUH  (    ANCEK  <tV  THE  CcRnX. 

The  bladder  has  been  Hcparati'd  frofii  its  viminsil  and  r<*n  irsil  nttachiiitTttxi  and  held  up  ljy  the* 
upper  retrar tor.     The  viti'riiie  urU*ry,  iirt'(t>r,  and  parEiiiii'tnaui  of  thi'  leit  .<\dv  urc  expos^t-d- 

Douglas^  fossa  is  now  picked  up  and  cut  and  the  recto-uterine  jxjuch  opened,  A 
large  strip  of  gaiixe  is  instTted  into  the  jxaich  to  prevent  the  prolapse  of  the 
bowels. 

(3)  Separation  of  fhe  Blmlder  and  Jdeniifivatlon  of  (he  Vreierf^, — The  vaginal 
wound  is  now  held  well  back  by  the  tension  on  the  attaclied  sutures,  and  the 
bladder  diasected  away  from  the  vagina  with  Muid  scissors.     The  dissection 
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Fill.  409. — iSthauta's  OpEHATiaN  FOR  Cancer  of  the  Cbrvix. 

The  loft  uterinpi*  have  lx*ea  tied  uud  out.     The  urctnr  Iwoomea  freed.     With  the  guidance  of  lJi^  Icfl 

forcfiuger  Lbc  parannetriuni  ia  beitig  divided. 

should  bo  carTied  well  out  on  the  siiles  of  the  vaginn  until  the  ureters  are  expo5<J. 
The  hkidcler  i.s  now  rctnictetl  upwarrl  and  an  ojK^iiiRg  made  into  the  uterovesical 
pouch. 


4 
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(4)  Ligature  of  the  Vterines, — The  vaginn  is  hold  f.harpl\'  o\or  to  the  right 
m\i%  while  the  operator  idcjitifios  the  uterine  artery  with  his  left  forefinger. 
A  ligature-carrier  is  pasi^nl  through  the  base  of  the  broad  ligament  around 
the  uterine  vessels.  The  ligature  is  tied  and  the  uteru^s  eut  from  tlie  part  of 
the  ligament  secured  by  the  tie.  The  vessels  of  the  oppossite  side  are  tied  in 
the  same  way. 


Fig.  410. — Scuauta'h  OpEiiATioN  for  (_'an<  er  of  the  Tervix. 
The  fundus  of  the  uteriis  haa  been  delivered.     The  broad  ligament  of  the  left  side  is  about  to  tje  tied 

and  cut. 


The  parametria!  tissue  is  excised  as  far  away  from  the  uterus  as  possible, 
there  being  some  bleeding  from  the  hemorrhoidal  vessels  that  run  to  the 
uterosacral  ligaments. 

(5)  Removal  of  Ulerufi  and  Adnexa. — The  fundus  of  the  uterus  is  delivered 
through  the  opening  into  the  uterovesical  pouch.  This  is  accomplished 
by  passing  the  forefinger  of  the  left  hand  into  the  poueh  of  Douglas  and 
anteflexing  the  fundus  by  pressure  from  ]>ehind.  The  fundus  is  seized  with 
strong  volsella  and  drawn  sharply  forward.     In  this  w^ay  the  broad  ligament^ 
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are  brought  into  view.     The  uterus  is  then  drawn  to  the  right, 

the  left  forefinger  as  a  guitie  a  doul>le  ligature  is  applitni  on  a  lig:ati 

to  the  broad  ligament*     The  round  and  infundibulopehic  ligaments  are 

and  the  uterus  severed  from  the  brtiad  ligament.    The  same  procedure  is  carrii^ 

out  on  the  opposite  side  and  the  uterine  mass  removed. 


^(iV^C^tu^*a 


Fk;.  411. — Schauta's  Operation  For  Cancer  op  the  Cervix. 
Closing  the  peritoneal  layer  by  a  continuous  stitch. 

The  paravaginal  wound  is  closed  with  deep  sutures.  The  peritoneum  is 
closed  and  a  gauze  packing  left  in  the  opening  above  the  vaginal  wound. 

The  convalescence  is  a  long  one  owing  to  the  time  taken  for  healing  of  the 
vaginal  wound. 

MYOMECTOMY  OPERATIONS 


ABDOMINAL  MYOMECTOMY 


In  performing  the  operation  for  enucleation  of  uterine  myomata  the  ab- 
dominal incision  must  be  made  sufficiently  large  to  admit  of  convenient  handling 
of  th(^  pelvic  organs.      The  fundus  of  the  uterus  is  seized  with  double  hooks 
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and  drawn  toward  the  alxloininal  wound  into  such  a  position  as  will  expose  best 
the  myoma  to  he  removed.  It  i.s  often  iidvaiitafi;eoiis  to  insert  a  .seeoiitl  pair  of 
double  hooks  into  the  uterine  wail  iinmediatel}'  below  tiie  lower  pole  uf  the 
tumoPj  traction  on  wliich  lifts  the  uterus  so  that  the  field  of  operation  is  more 
in  a  horizontal  plane.  An  incision  through  the  wall  of  the  uterus  is  made 
parallel  with  the  axis  of  the  uterus  over  the  most  prominent  part  of  the  tumor. 
The  incision  is  carried  down  to  the  surfaee  of  the  myoma,  whieh  can  usually  be 


NN^JPVr^tcwifc^S 


Vui.  412.— Abdominal  Mvomkctout. 
iDcision  for  a  inyonia  in  the  posterior  iitcriiK^  wall, 

reeognized  by  the  difference  in  direetitm  of  its  filx^rs  from  those  of  the  uterine 
wall.  When  the  surface  of  the  myoma  has  IxM^n  exfK>sed  the  tunior  is  gra^spcfl 
with  a  pair  of  double  hofvks  curried  {Iccply  into  the  tissue.  With  firm  traelitm 
on  the  doulde  htMiks  the  tunnjr  ciui  then  be  rt^tidily  slu41ed  out  liy  means  of 
some  blunt  dissecting  instrument,  a  pair  of  blunt-tippt^d  cur\'ed  scissors  being 
especiolly  useful-  The  enu<*lpation  is  done  cMrefally  to  prevent  too  great  lacera- 
tion of  the  tisaue  of  the  uterine  wall  and  to  avoid,  if  |x>ssible,  oi>ening  the  uterine 
ca\ity. 
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If  tlie  tumor  happens  to  Ix^  an  adononu'onia  it  cannot  ho  shelled  out  in  this 
way,  growing  as  it  does  diffusely  in  the  wall  of  the  uterus.  Under  these  cinuiii- 
stanc(*s  the  tumor  must  be  dissected  away  from  the  uterine  tissue,  from  which 
it  cannot  always  be  clearly  differentiated. 

When  the  myoma  has  lx»en  removed,  there  is,  exc(*pt  in  the  case  of  siinali 
tumors,  considerable  bleeding  from  the  bed  in  which  it  lay.  The  can»ful  cmi- 
trol  of  tills  hemorrhage  is  of  supreme  imix)rtance,  for  it  is  to  the  lack  of  tlii- 
pre<*aution  that  tlu*  notoriously  bad  after-results  of  myomectomy  are  v\iu-t\\ 
due.     Bleeding  iK>ints  should  Ixa  isolated  and  ligatured  as  far  as  ]x>&islblc.  ami 


M.TGrcvvitft— . 


Kni.  41.'^. — Abdo.min'at.  MvoMErTOMY. 
Thr  inyoina  i.'.  Umiim:  shelled  out  from  it*?  U'd  by  blunt  <lissortion. 


wlien*  this  cannot  be  dono^  carefully  placed  mass  sutures  must  l>e  applic<l. 
HuiicMl  sutures  are  also  used  to  close  in  the  dead  space  left  by  the  removal  i>f 
the  tumor,  to  avoid  the  ret(»ntion  of  blood-i'lots  in  the  uterine  wall,  and  tin- 
p(»culiarly  disturbing  constitutional  symptoms  which  the  disintegration  of  tin- 
vU)\<  sccins  to  prodiice.  The  iXTiton<Mnn  is  closed  by  d(K^p  figure-of-S  cat- 
gut stitrhes  (Fig.  414),  this  form  of  Mitch  being  esj>ecially  valuable  Kiti. 
l>ecause  of  its  })r()ad  approximation  of  tissues  and  becausi^  by  its  use  fewer  kn^t- 
;ire  (»xix)S(m1  oh  the  surface  of  th(»  uteru>. 

The  enucleation  of  hirge  intramural  myoniata  is  a  blocKly  o|XTation.  an^l 
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results  in  pirat  mutilation  of  the  uterine  IxKly.  It  shouki  not  be  undertaken 
except  under  extraordinary  eircumstance.s.  Pedunculated  niyoniata,  on  the 
other  hand,  even  of  very  large  aizv,  may  be  removed  without  danger. 

When  it  is  necessary  to  renaove  a  eonsicierable  number  of  small  myomata  it 
is  important  when  possible  to  make  incisions  in  the  uterine  wall  in  such  a  way 
that  more  than  one  tumor  may  lie  extraetetl  through  the  same  incision.  Tliis 
is  advantageous  because  it  makes  fewer  wounds  in  the  uterine  wall  along  w;hich 
postoperative  adhesions  may  form. 


Fig.  414. — ^AnDOAirsAL  Myomectomy. 
Tlie  wound  in  the  uterine  wull  is  l>einK  f-lnrtfrl  with  fi«ure-of-8  sutures  deefily  placed. 

After  a  myomectomy  operation  it  is  always  advisable  to  sus[wnd  the  uterus 
in  some  appropriate  way  in  order  to  prevent  the  possibility  of  an  atlherent  retro- 
version, a  eona plica* ion  which  otherwise  is  extremely  likely  to  occur. 

Omenta]  Grafting. — After  niyomectomy  operaticms  involvinK  the  posterior 
wall  of  the  uterus  adhesious  are  extremely  liable  to  form  along  the  hneor  lines  of 
incision.  This  complication  may,  to  a  certain  extent*  be  prevented  by  attaching 
an  omental  graft  to  the  uterine  wall.     The  omentum  is  drawn  out  of  the  ab- 
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Fio,  415. — CJmkvta^  GtuFTiKG* 

Tbe  oD^entum  is  lifted  froiu  the  obdioiiiinnl  wound  tind  n  w(y|go^htt))od  tertioD  removed  ttA  s  |jiitnf 

where  the  omentum  i«  plentifully  supplied  with  biood-vpSHela. 


Fig.  416. — Omental  Graft. 
The  triiingular  pieep  of  oiiKMituni  has  beea  attached  to  the  (loatorior  wall  of  the  uterus  hy 

catgut  sunturea. 


dominal  wound  and  inspected  as  in  Fig.  415.     A  portion  having  been  select^ 
which  contains  ii  ^wxl  blood-supply^  a  wedge-shaped  piece  is  exsected  of  a  site 
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sufficient  to  cover  the  area  on  the  surface  of  the  uterus  requiring  protection. 
The  cut  edges  of  the  omentum  are  ^«ewe(l  together  after  ligature  of  the  blee<ling 


Fig.  417. — Vaoinal  Myomectomy. 
ClariipinK  tho  p<;diclo. 


vessels.    The  omental  graft  is  then  applied  to  the  uterus  and  stitclied  in  place  by 
a  few  interrupted  sutures  of  fine  catgut  as  in  Fig.  410. 
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VAGINAL   MYOMECTOMY 

By  vaginal  myomectoniy  is  meant  tiip  rpinoval  of  pedunculateti  subinueou^ 
myomata  through  the  va^iia,  and  not,  m  it  is  used  in  smne  tjooks,  the  eiiiU'Jtta- 
tion  of  intj-amural  and  subperitoneal  tumors  liy  va#?inal  section,  a  protTdure 
whit^h  is  not  recoinmeiided  hy  the  present  writer. 

Pedunculated  subnuicous  myomata  first  make  themselves  evident  by  blpcfJ- 
ing  or  by  a  foul  discharge,  or  by  }>oth.  They  are  usually  necrotic  and  aejitic. 
If  they  arc  assoc^iated  mth  intramural  and  ^uli^rous  fihroid&,  as  they  eommonly 
are,  it  is  best  to  remove  the  submucous  tumor  firMt,  and  to  perform  the  rajdifiil 
operatioD  for  extirpatiim  of  the  uterus  at  a  lat*?r  date-  Otherwise  ilum*  i^ 
much  danger  of  sepsis. 


In  removing  a  ix>lypoid  mj 
preferably,  under  full  anesthesia, 
indicationj  full  anesthesia  is  advisa 
orrhage. 

In  performing  the  opera 
finger.     If  the  attachment  is 
instrument  like  a  pair  i>f  u 
enclosed  and  crushed  in  the  fuel  i 
necrotic  the  clamping  w:     i 
the  damp  can  Ix*  reanovcc 
far  up  in  the  canal  it  may        m 
finger  without  serious  bleedmc 
witli  scissors,  which  arc  gu 


en  ' 


tent  is  in  the  perineal  ixisition  and, 
here  is  ssome  constitutional  I'ontm* 
se  of  the  possibility  of  a  smart  hem- 

&f  the  tumor  is  first  sought  with  Ik* 
uterus  it  must  be  found  with  a  blunt 
When  the  pedicle  is  found,  it  L^ 
clamp.  If  the  tumor  is  thorfiughly 
fall  away  from  the  attachment,  and 
(.  If  tlie  tumor  is  not  attached  too 
be  eassily  detached  by  the  end  of  tlie 
•r,  the  pedicle  is  firm,  it  muM  \w  cm 
Sction  by  the  clamp  attached  to  the 


pedicle. 

Rciuoval  of  tlie  damp  does  not  often  cause  more  than  moderate  bk^tling. 
Soinetimet^,  however,  the  hrtnurrhiige  is  sufficient  to  rcquiiT'  pncking  the  uterine 
canal  with  gauze.     The  packing  is  removed  on  the  following  day. 

Patients  from  whom  a  necrotic  myomatous  polyp  has  been  removed  usually 
run  a  septic  temperature  for  several  days  after  the  operation,  with  a  moderate 
leukocytosis.  It  is  this  condition  which  serves  as  a  warning  not  to  perform  a 
radical  operation  on  the  uterus  in  the  presence  of  one  of  these  sloughing  tumors. 


OPERATIONS   ON  THE  TUBES 


SALPIKGO-OOPHORECTOMY 


When  the  tulx'  and  ovary  are  to  bt*  removed  together  it  is  essential  to 
determine  first  whether  there  has  been  ao  inflammator)^  process  in  the  tube. 
If  there  are  no  signs  of  previous  infection,  the  tulx^  may  be  amputated  near 
the  uterus,  with  a  short  pedicle,  without  tlanger  of  future  trouble.  If,  however^ 
there  are  indications  of  salpingitis,  wiiether  recent  or  long  standing,  the  entire 
tube  should  be  exseeted  from  the  cornu  of  the  uterus. 

In  dealing  with  an  ovarian  cyst  with  a  free  pedicle  a  convenient  techuic  is 
as  follows:  The  torsion,  if  present,  is  first  reduced,  so  that  the  broad  hgamctit 
pedicle,  w^hich  was  twisted  into  a  rope  form,  is  smoothed  out  and  flat.     Two 


Showing;  method  of  ctampiiijij  iuu\  mtliuir  th(*  bmud-Iitsument  jK^dirle  rjf  hii  nvariAn  cyst. 


clamps  are  then  applied,  meeting  each  other  at  an  angle  near  the  base  of  the 
broad  ligament.  One  clamp  near  the  uterus  includes  the  tube  and  ovarian 
Hgament,  wliile  the  other  inchulcs  the  infundibulopehic  hgament,  which  con- 
tains the  ovarian  vessels.  The  tumor  nniss  over  which  the  tube  is  usually  spread 
is  then  removed  by  cutting  the  broad  ligament  pedicle  in  a  V  shape,  and  in  such 
a  manner  as  to  leave  a  margin  of  tissue  l>c*yond  the  clamps.  If  the  tumor 
possesi?es  a  large  bluod-supply,  the  spilling  of  reHux  l>lood  from  the  tumor  can 
l>e  avoided  by  placing  distal  clamps  and  cutting  l^etween  the  two  sets  of  clamps. 
Thi.s  prevents  soiling  the  field  of  ojxTation. 

When  the  tumor  has  been  removed  the  two  clamps  on  the  stump  of  the  broad 
ligament  are  shifted  to  the  corners,  an  assistant  clamping  the  ends  of  tlie  three 
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or  four  vessels  that  bleed  from  the  cut  edge.  The  tube  and  vcjssels  are  then 
tit?d  separately,  two  ligatures  being  applied  to  the  ovarian  vessels.  The  two 
claiiips  which  are  attached  to  the  endK  of  the  V-shaped  jjediele  are  approxi- 
mated, and  the  wound  edges  very  carefully  united  with  a  eontiBUous  No*  0  eftlgut 
stitch  Ijogirming  at  the  apex  of  the  V,  It  is  possible  in  this  way  to  close  the 
wound  with  a  miniinum  exposure  of  raw  edge,  a  mutter  of  very  great  iiiiportanft^ 
in  the  avoidance  of  future  pelvic  adliesions.  Special  care  must  \ye  taken  when 
ct)mpleting  the  suture  in  uniting  the  stump  of  the  tube  to  the  jstiimp  of  thi? 
infiindibulotK^vic  ligament  not  to  leave  a  clumsy  ma^ss  of  tisjsue  and  kni)t*^. 
If  for  any  reason  this  U  unavoidable,  the  round  ligaoient  ean  l>e  drawn  over  the 
nmm  and  stitehod  so  m  to  prevent  it^  exposure  and  possible  adherence  to  the 
intestines. 


1 


,.  }fb\^&  p€\\j\t^'Li<^cwvaetitr:^ 


Fig.  419. — Salpinoo-oophorbctomt. 
Closure  of  the  wound  in  the  broad  ligament  by  approximating  the  stump  of  the  infundibulopelvic 

ligament  to  the  stump  of  the  tulje. 

After  performing  a  salpingo-oophorectomy  the  uterus  should  always  be 
suspended  by  a  round  ligament  operation,  even  if  its  position  at  the  time  of 
operation  is  perfectly  good,  for  if  this  is  not  done  a  later  retroversion  is  almost 

incvital)le. 

SALPINGECTOMY 

Exsection  of  the  tube  without  removal  of  the  ovary  is  an  operation  used  in 
the  conservative  surgery  of  pelvic  inflammation.  Where  this  operation  is  done 
it  is  not  enough  to  amputate  the  tube  at  the  uterine  comu;  it  must  include  a 
resection  of  the  interstitial  portion  of  the  tube  to  prevent  the  possibility  of  a 
hit  CM-  exacerbation  of  the  disease  in  the  tubal  isthmus. 

In  order  to  hold  the  tube  in  position  for  easy  dissection  the  edge  of  the  meso- 
salpinx between  the  fimbriated  extremity  and  the  ovary  is  seized  by  a  elamp 
or  pressure  forceps.     Another  clamp,  preferably  with  teeth,  is  applied  to  the 
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tissue  of  the  uterine  fundus  l>ey(mrl  the  tubal  isthimis.  The  tube  is  then  re- 
moved bj'  ruttinj^  through  the  nie,^osulpinx,  avoiding;  as  murh  iiy  possible  the 
veins  of  the  bmad  lipiriirut.  A  few  lilerdin^  points  rtHijuire  ligature.  Wlien 
the  dissection  has  rejuiird  the  utiTus  the  remiiining  portion  of  the  tube  is  re- 
moved with  a  knife  b}-  euttiii^  a  deep  wtxl^e-sliaiKMl  pU^vv  of  uterine  tissue  froni 
the  cornu.  In  this  way  the  entire  tube^  including  its  isthnuis,  is  exseetcd.  When 
the  incision  is  made  into  the  uterus  a  spurting  v<^sel  is  always  encountered.  It 
is  inii3ortant  to  tie  this  vessel  in  such  a  wa\'  as  not  to  distort  the  tissue  or  ex[3ose 
too  much  catgut. 


V(pG.<CKN*«i> 


Flu .  420.  — Sa i.pi  XiVErx^nNrf, 

Showing  the  iwpfhod  of  nompletply  rc^movinit  Ih*'  IhIk*.  iiirludiu^  the  iathmupt,  which  la  apt  to  be  im* 

plieatod   io    tht-   [iifl:iinmmtory    pror-cisH   (^aljiitiKJtis   Lnthnii^ii   rifxlosa). 


The  success  of  the  operation  defx^nds  to  a  great  extent  on  the  manner  of 
sewing  up  the  w*ound,  which  must  !x»  tione  sc»  as  to  !eave  as  smooth  a  peritoneal 
surface  a-s  possible  and  to  avoid  the  exposure  of  catgut  kiH>ts. 

A  convenient  method  of  closing  the  wound  is  to  liegin  at  the  uterine  end 
nnd  first  place  deep  into  the  uterine  wall  a  figuro-cjf-8  stitch  of  No,  1  catgut. 
This  closes  the  wedge-r^hapetl  ojKming*in  the  corniL  It  can  be  made  to  include 
the  spurting  ve^isel  alluded  to  above.  The  peritoneal  edges  of  the  mesosalpinx 
are  now  unitecl  with  a  continuous  fine  catgut  stitch.  By  using  the  Lembert 
method  of  applying  the  stitch  the  eversion  of  raw  edges  may  be  avoided,  and  the 
catgut  knots  on  the  vessels  can  l>e  covered  in.  If,  howTver,  as  is  often  the  case, 
there  luive  been  nian>'  adhesions,  the  mesosalpinx  wound  is  ragged  and  the 
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peritoneal  surfaces  damaged.     In  such  a  ca-se  it  is  impossible,  even  wfth  the 
most  paiiiJi^taking  care,  to  letive  a  wound  which  can  bt*  insured  against  the  fof 


FjG.  421. SALPrifOECTtltlY* 

The  tube  of  the  left  side  h&B  bctu  c  xst*rt<^,  inclutlitig  thi^  isthHiUs,  fttid  tlie  Woiuid  in  thr  i)t*nitmnm^ 

v]of7i^[  by  a  miiiiiJig  sutiiir* 

mat  ion  of  postoperative  adhesions.     It  is  for  this  reason  chiefly  that  conserva- 
tive surgery  for  pelvic  inflammatory  disease  so  often  results  in  failure. 


SALPINGOSTOMY  (STOMATOPLASTIC) 

As  stated  above,  when  it  is  necessary  to  remove  a  tube  that  has  been  dam- 
aged by  infection,  it  is  not  good  surgery  to  leave  any  part  of  it,  on  account  of  the 
diinger  of  a  later  recurrent  inflanmiatory  process  in  the  remaining  stump.  It 
is  necessary,  however,  sometimes  to  take  this  risk  when  the  desire  for  children 
surmounts  all  other  considerations.  The  chances  of  impregnation  through  a 
damaged  and  resected  tube  are,  to  be  sure,  not  very  promising,  yet  the  possi- 
l)ility  is  present,  and,  according  to  the  author's  figures,  is  somewhat  greater 
than  is  ordinarily  supposed.  • 

In  deciding  on  a  stomatoplastic  operation  "on  the  tube  the  pelvic  organs  must 
first  ])e  thoroughly  freed  of  adhesions  and  the  tubes  and  ovaries  carefully  in- 
spected. Only  those  organs  are  chosen  for  preservation  which  offer  a  reasonable 
chance  of  regaining  proper  function.  Thus,  a  tube  which  shows  a  salpingitis 
nodosa  at  the  cornu  is  entirely  hopeless  and  should  be  removed  completely. 
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A  tubo-ovarian  mass  in  which  there  is  much  destruction  of  the  ovarian  tissue, 
sueh  as  results  from  combined  abscess  or  cyst  of  the  two  organ^s,  must  also  be 
removed  entire. 

A  tuije  which  is  closed  and  adherent  at  the  fimbriated  extremity,  but  without 
thickening  of  the  wall  or  occlusion  of  the  proximal  part  of  t!ie  canal,  even  if  it 
i^  somewhat  distended  (hydrosalpinx),  is  suitable  for  res<^ction.  The  presence 
of  one  good  ovary  is,  of  course,  essential,  but  the  ovary  ma>'  Ix*  on  the  opposite 
side  from  the  tube  to  be  repaired,  for  it  has  been  shown  that  impregnation  can 
take  place  as  the  result  of  migration  of  the  ovum  across  tlie  pelvis. 

In  case  one  or  both  ovaries  are  good,  but  both  tulx^s  are  ira^wssible,  the  only 
chance  for  piTgnancy  is  by  transplantation  of  ovarian  tis^sue  in  the  uterine 
cornua. 

To  perform  the  operation  of  salpingostomy  the  tube  is  hekl  up  to  \new  by 
attaching  a  clamp  to  the  vdgv  of  the  mesosalpinx.     Tlu^  tube  is  thc^n  trimmed 
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¥iQ.  422. — Salpingostomt. 

Showinn  tlip  Riot  hod  of  rrnatinR  a  fipw  ostium  for  a  tube  riosed  by  mflanimntion.     Tfiis  opcmtfnri  is 
pcrfnrmifl  cmty  for  the  purfioso  of  rci^tariiii?  forliiity. 


away  from  the  ovary  up  to  a  point  where  the  tubal  wall  liegins  to  have  a  normal 
Uxik,  usually  about  a  third  to  a  half  of  the  length  of  the  tube  from  its  extremity. 
Bleeding  points  are  tied  with  fine  catgut.  The  mesosalpinx  is  grasped  with 
fine  pressure  forceps  close  to  the  tube  at  the  point  where  it  is  to  Ik*  amputated. 
It  is  important  not  to  crush  the  tube  at  any  time  i^ith  clamps  or  force[5s.  The 
tube  is  then  cleanly  amputated,  and  a  probe  passed  gently  into  the  canal  to 
determine  whether  or  not  it  is  patent.  This  can  be  done  for  only  a  short  distance, 
for  it  is  imix)ssible  to  determine  the  patency  of  the  tulie  near  the  uterus  even 
under  normal  conditions^  it  being  Unt  small  to  admit  a  fine  prolx*  without  danger 
of  injuring  the  tubal  mucous  membrane.  The  question  of  patency  in  this  part 
of  the  tube  must,  therefore,  be  guessed  at  from  its  general  appearance. 

The  tube  is  then  slit  up  a  short  distance  in  order  to  make  the  new  ostium 
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wider.  The  ntueous  membmne  of  the  tube  is  next  united  to  the  peiitoiiea] 
covering  with  siituri?Fi  of  No.  00  catgut  passed  in  a  very  finp  i*wdle.  It  i«  im- 
portant to  accomplish  this  with  as  few  stitches  bj^  possible,  for  the  tmt^i  knot* 
are  especially  liable  t^  promote  adhesions.     It  is  usually  nee^^sarj*  to  ufse  only 

three  sutures,  as  seen  in  Fijj,  422, 

Another  method  for  j^rforming  a  stoinatoplnstic  operation  on  the  tulx*  ij*  fluil 
proposed  by  Bell  and  iH list  rated  by  Fij^.  423.  Thi^  operalion  in  rtfn^hf^lrte 
where  there  has  been  a  closure  of  the  tiinbriated  end  without  j^eriou^  -  to 

!#    ^ 


FiQ.  423. — Bell's  SSalpinqostomt. 

A  loimitudinal  incision  is  made  in  the  closed  and  dilated  end  of  the  tube.     The  perineum  and 

nmeou8  membrane  of  the  tube  are  united  with  a  hemstitch  suture. 

the  tubal  wall  or  closure  of  its  lumen.  A  long  longitudinal  incision  is  made  near 
the  end  of  .the  tube.  The  edges  of  the  wound  are  whipped  over  with  a  hemstitch 
of  fine  catgut. 


OPERATION  FOR  TUBAL  STERILIZATION 

It  is  occasionally  important  to  sterilize  a  patient  without  the  removal  of 
any  of  the  organs.  Simple  tying  of  the  tubes  is  quite  inadequate,  as  the  lumen 
of  the  tube  becomes  readily  re-established.  The  same  is  true  of  section  of  the 
tube  and  ligature  of  the  cut  ends.  Among  the  numerous  methods  reeom- 
n Handed  for  tubal  sterilization  we  have  adopted  that  of  Taussig,  who  describes 
his  operation  as  follows: 

'The  abdomen  is  oix»ned  by  a  small  median  incision  in  the  usual  manner, 
and  the  uterine  end  of  one  Fallopian  tube  seized  with  forceps.  The  uterus  is 
thus  pulled  into  view,  so  that  a  suture  can  be  passed  through  the  uterine  horn 
at   the  tuiml  insertion.      Before  tying  this  suture  the  interstitial  portion  of 


OPERATIONS    ON    THE    TUBES  763 

the  tube  is  cut  away  by  a  V-shaped  incision.  Next,  the  tube  is  freed  from  its 
peritoneal  attachment  for  a  <listance  of  about  1  inch,  and,  a  ligature  having 
been  thrown  around  the  distal  end,  this  free  portion  of  the  tul)e  is  resected. 

''With  an  artery  forceps  or  Mayo  dissecting  scissors  the  layers  of  the  broad 
ligament  are  separated  from  each  other  at  the  point  where  it  has  been  opened  up. 
Catching  the  end  of  the  tube  with  an  extra  suture,  to  prevent  it  from  slipping, 
the  threaded  needle  is  now  passed  through  the  open  space  in  the  broad  ligament, 
and  emerges  just  anterior  to  the  round  ligament,  near  the  attachment  of  the 
vesical  peritoneum  to  the  uterus.  An  extra  suture  is  passed  through  the  peri- 
toneum at  this  point  so  as  to  completely  bury  this  end  of  the  Fallopian  tube  in 
the  broad  ligament. 

^'The  third  step  in  the  operation  consists  of  sewing  the  round  ligament  by 
one  or  more  sutures  to  the  upper  posterior  surface  of  the  uterus,  thus  closing 
over  the  point  of  the  tubal  insertion  and'  the  small  open  space  in  the  peritoneum 
of  the  broad  ligament. 

''The  same  technic  is  observed  in  resecting  the  tube  of  the  other  side,  and  the 
abdomen  closed  in  the  usual  manner." 
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RESECTION  OF  THE  OVARY 


This  operation  does  not  at  present  hold  the  prortuncnt  plac^  in 
surgerj'  that  it  did  in  the  days  before  it  was  learned  tliat  the  fto-eallCHi  cystic 
degeneration  of  the  ovaries  is,  for  the  most  part,  a  ph>^iologic  process.  There 
are  times,  however,  when  the  process  passes  the  physiologic  bounds  and  the 
operation  of  resection  miist  lie  resorted  to.  This  is  especially  true  when  one 
follicle  seems  to  Ijo  growing  at  the  expense  of  the  rest  of  the  ovarian  tisssiie,  ^:iiid 
gives  promise  of  becoming  a  large  retention  cyst.    The  necessity  of  periuriukig 


Fig.  424.  — Resection  op  Ovary. 

A  follicle  cyst  is  beinR  exsected.     The  clamps  which  hold  the  ovarj-  into  vHew  are  lightly  placed  so  as 

not  to  crush  the  tissues  which  they  include. 


a  resection  of  the  ovary  in  the  course  of  a  pelvic  operation  must,  however,  always 
be  regarded  as  a  regretable  incident,  for  the  likelihood  of  the  ovary's  becoming 
adherent  is  verj'-  great. 

The  ovary  is  exposed  to  view  by  placing  one  clamp  on  the  edge  of  the  meso- 
salpinx and  the  other  on  the  ovarian  suspensory  ligament,  the  clamps  being 
locked  just  tight  enough  to  hold  the  ovary  in  place,  but  not  so  as  to  crush  the 
tissue  or  shut  off  the  blood-supply.  An  oval  incision  is  then  made  around 
the  cyst,  exposing  the  translucent  capsule  of  the  cyst,  which  can  easily  be 
shelled  out  of  its  bed  in  the  ovarian  tissue.  If  the  supporting  clamps  have  not 
been  applied  too  tightly  there  is  some  bleeding  from  the  hilum  of  the  ovary. 
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All  the  bleeding  should  be  very  carefully  stopped  by  fine  catgut  ligation.  When 
the  bleeding  .seems  to  l>e  stopped  the  rlampiS  should  ]w  unlocketl,  to  Ijc  sure  that 
they  are  not  accidentally  eont rolling  otiier  small  vessels.  The  wountl  in  the 
ovary  is  then  sewed  with  fine  catgut  on  a  small  curved  needle.  The  ovarian 
tissue  is  ver\^  friable,  especially  if  the  oj^^ration  is  near  a  corpus  luteuui.  The 
edges  should  l)e  trimmed  until  firm  tissue  is  reached,  care  lH*ing  taken  that  the 


FHi.  42.5^^REHEt:;Tiox  of  Ovary. 
The  cyst  has  been  dissected  out  <jf  ita  >xh1  mid  tlir  wouikI  of  the  ovary  sewed  i*ith  ft  fine  oatstlt 

numinK  stitch. 

edges  when  approximated  will  gi\'e  good  coaptation  without  tension  and  without 
presenting  ragged  edges.  The  greatest  care  should  lie  taken  in  sewing  the  ^A'ound 
so  as  tcj  lca%'e  it  as  smooth  i\s  possible,  in  order  to  safeguard  against  adhesions. 


TRANSPLANTATION  OF  OVARUN  TISSUE 

Transplantation  of  o\'arian  tissue  is  principally  employed  either  for  restora- 
tion of  fertility  after  a  pelvic  inflammation,  or  for  the  purfiose  of  relieving  the 
vasomotor  symptoms  of  the  artificial  menopause  following  hysterectomy. 

In  the  first  instance  the  operation  is  indicated  when  it  is  necessary  to  remove 
both  tulx*s,  one  or  both  ovaries  being  noriiial.  Tlie  steps  of  the  operation  are 
as  folio  w.s: 

The  tube  of  one  side  is  completely  exsected  in  the  manner  described  for  sal- 
pingectomy. The  wound  of  the  mesosidpinx  is  carefully  closetl  with  the  ex- 
ception of  the  wedge-shaped  oi^ening  made  in  the  cornu  of  the  uterus  in  dis- 
secting out  the  isthmus  of  the  tube.  This  small  cavity  is  now  examined  to 
make  sure  that  all  sear-  and  inflammatory  tissue  have  been  removed.  A  probe 
determines  whether  there  is  free  communication  with  the  uterine  canal^  though 
the  opening  should  be  small.     A  slice  of  tissue  al>out  J  inch  thick  and  the  size 
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of  the  thumb-nail  is  taken  from  the  ovary,  includintj;  epithelial  eovering,  cor- 
tex, and  fiu'tlullarv'  layer,  and  plaeed  in  the  opening  in  the  uterine  romu,  the 
woiuid  being  closed  with  a  figureH)f-8  stitch.  The  wound  in  the  ovarj*  is 
sewed  by  a  running  stiteh  nf  fine  eatgut.  The  same  process  is  repeated  on 
the  other  side.  If  only  one  ovary  has  been  left,  enough  tissue  must  be  taken 
to  Hupply  both  fornua. 

Th(*  operation  of  transplantation  after  hystereetomy  is  as  follows:  A  small 
reeeptarle  containing  warm  sterile  salt  solution  is  ready  at  hand.  AVlien  thi^ 
uterus  and  adnexa  are  reinoved  from  the  jx^lvis  the  si^rgeon  iminediatcdy  cut* 
off  one  of  the  ovaries  anil  places  it  in  the  warm  salt  solution,  where  it  is  kept 
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Fig.  4:26 — Transplantation  of  Ovarian  Ti8«irE  in  the  HoRiVs  of  thb  t'TEwrs. 

Thp  tubes  have  Ix'eii  fxHt-rted.     ^VdRcs  hflw  Itv^n  rptnoved  from  the  ovaries  and  lh«?  woundfi 

closed.     A  wuction  of  ovariiiu  tissiK^  i>i  iK'ing  iut rtwduced  in  the  right  corou.     The  »funcf  proctNiurc-  hxkA 

bcpcn  carried  out  and  eouipletxHl  on  the  It'ft  iside. 


until  the  operator  is  ready  to  implant  it.  Numerous  locations  are  usi^d  for  tl 
iniplaniation,  most  t'oinmonly  Ijetween  the  leaves  of  the  broad  ligament  and  in 
the  alxiominal  wall.  Of  these  two  sites,  the  latter  is  far  preferable,  partly  becduse 
the  blood-supply  is  more  favorable  for  the  graft  and  partly  l>ecaiise  it  is  more 
accessible  if  liy  chance  the  tissue  later  Ix^come.s  cystic  or  gives  trouble  titherwisp. 
If  the  abdominal  wall  has  lieen  chosen  as  the  site  of  iiiiplantatiaii  the  opera- 
tion is  completed  as  far  as  the  closure  of  the  abdominal  fascia.  A  place  is  then 
chosen  where  the  sheath  surrounds  the  etlge  of  one  of  the  recti  nniscles.  A  snmll 
siit  m  made  in  the  sheath  at  the  muscle  border.  The  ovary  is  taken  from  the 
salt  solution  and  a  slice  removed  from  the  healthiest  part,  including,  if  possible, 
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epithelium,  cortex,  and  medullary  tissue.  The  piece  of  ovary  is  now  slipped 
into  the  small  opening  in  the  muscle  sheath  (Fig.  427),  and  placed  so  that  it  lies 
between  muscle  and  fascia.  The  opening  in  the  fascia  is  closed  with  one  suture 
of  fine  catgut.  ^-, 


Vi^CbvaweS' 


Fig.  427. — Implantation  of  Ovarian  Tissue  in  Abdominal  Wall. 
A  slice  from  the  ovary  is  being  inserted  between  the  fascia  and  right  rectus  muscle. 


It  is  important  to  remember  that  the  whole  organ  should  not  be  implanted 
in  the  abdominal  wall,  for  it  is  almost  sure  to  give  later  trouble  by  cystic  degenera- 
tion. By  using  a  slice  of  the  ovary  the  establishment  of  a  new  circulation  in  the 
graft  is  more  surely  accomplished  than  if  the  intact  ovary  is  implanted. 
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BARDEHHEUER^S  mClSION 


An  extended  transverse  incision  for  dlffieult  pol\nc  operations  is  used  fre- 
quently abroad}  but  very  little  in  this  oountrj-.  This  incision  m  carried  witJi 
a  moderate  downward  cnrve  from  one  anterior  superior  supine  to  the  other. 
The  incision  is  made  transversely  through  the  (entire  whII,  including  skin,  fsmln, 
muscle,  and  peritoneum.  As  a  rule,  only  the  recti  are  divided,  but  if  the  upem-- 
tion  demands  it  the  lateral  muscles  of  the*  abdomen  mav  also  be  cut. 


Fig.  428. — Transverse  Incisions  for  Pelvic  Operations. 
The  shorter  of  the  two  red  lines  indicates  the  Pfannenstiel  incision.     The  lon^r  red  line  shows 
tlio  Hard(  iiheuer  incision,  sometimes  used  for  extensive  pelvic  operations.   The  Pfannenstiel  incision 
cuts  only  the  skin  and  fascia  transversely.     The  Bardenheuer  incision  cuts  transversely  all  the 
la>  (Ts  of  the  abdominal  wall  from  spine  to  spine. 


This  incision  gives  a  great  amount  of  room  for  manipulations  in  the  pehis 
(Fig.  428).  Bardenheuer,  who  first  advocated  it,  recommends  also  turning 
down  the  upper  flap  of  peritoneum  and  suturing  it  to  the  posterior  pelvic  perito- 
neuiM  in  order  to  protect  the  intestines  from  the  field  of  operation. 

This  incision  is  somewhat  too  radical  except  for  extraordinary  eases. 


OPERATIONS   ON   THE   ABDOMINAL    WALL 


769 


THE  PFAWNENSTIEL  INCISION 

The  transverse,  or  Pfanneni^tiel,  incision  for  ix'lvic  operations  has  inaoy 
adherents,  especially  abroad,  its  chief  value  being  l:>ased  on  cosmetic  consitlera- 
tions.  The  use  of  this  incision,  the  scar  of  which  is  entirely  conceaiod  by  i\w 
pubic  hair,  obviates  the  ugly  appearances  so  freciueutty  seen  after  the  median 
longitudinal  cut,  such  as  keloid  formation,  pigmentation,  depression,  and 
spreading  of  the  scar.     The  technic  of  the  operation  is  as  follows; 


N«l.?l^  ^t<TTl 


tui.  42t»- — The  Pfaxnesstibl  Incirion. 
The  sikin  uod  fat  have  l*pf'n  ir]if'i?n'd  jii!*t  within  tlu'  tjoiiud^in-  of  the  [jiibic  hair, 
transversely  ua  in  the  druwiiig  (afl**r  Dtnii *rk  in-Kroiiig). 


The  fascia  is  cut 


A  straight  or  slightly  curved  transverse  incision  3i  inches  in  length  is  made 
above  the  pubes  just  within  the  line  of  pubic  liair.  The  incision  is  carried  down 
through  skin,  fat^  and  fascia  to  the  rectus  muscles.  Tlie  adhesion  of  the  fascia 
to  the  hnea  alba  is  then  cut  away  witli  scissors  from  the  upper  and  lower  fascial 
flaps  (Fig,  430).  The  recti  muscles  are  separated  by  blunt  dissection,  as  in  the 
median  incision,  and  the  peritoneum  is  cut  iougitudinally.  The  simple  incision 
does  not  give  as  good  exposure  of  the  peUis  as  does  the  median  incision,  nor  can 
the  appendix  and  other  portions  of  the  al>domen  l>e  as  easily  reached  and  ex- 
plored. If,  however,  the  euils  of  the  skin  nnd  fascia  wound  are  cur\'ed  upward, 
the  recti  muscles  may  be  drawn  more  widely  apart  and  a  much  better  exposure 
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h  afforded.  This  extension  of  the  wound  is  quite  neee^^saTy  in  the  performaBi^t 
of  the  more  difficult  pelvic  ojK?rations,  such  a.s  for  mj'oiria,  ix'lvi<'  inBattiriiatioiit 
etc.  It  is  also  often  neoessjary  in  the  routine  removal  of  the  appendix,  if  it 
happens  to  be  placed  rather  high.  If  the  appendix  is  high  nnd  »dherent  iti 
removal  through  the  Pfannenstiel  incision  may  be  attended  with  much  tech- 
nical difficulty. 

The  wound  is  sewed  up  in  layers,  and  provision  must  be  made  to  attach  the 
ftui^  to  the  rectus  muf^cle  to  ol>literate  the  dead  space  consequent  on  l\m 
extensive  stripping  back  of  the  fa,scial  tlaps, 


Fig.  430. — ^Thb  Pfannbnstiel  Incision. 

The  fui^cia  has  been  cUt  transversely  and  is  being  stripped  back  from  the  rectus  muscles.     The  attach- 

niont  at  the  linea  alba  is  trimmed  away  with  scissors  (after  Doderlein-Kronig). 


In  addition  to  the  cosmetic  value  of  the  incision,  other  advantages  are 
claimed  for  it.  Postoperative  hernia  is  supposed  to  be  less  common  following 
it.  Patients  are  able  to  get  up  earlier  during  convalescence  and  do  not  require 
abdominal  binders.  On  the  other  hand,  it  has  the  important  disadvantage  of 
havinjz;  considerably  greater  tendency  than  the  longitudinal  wound  to  become 
infected.  It  also  requires  more  time  during  the  operation,  both  in  making  and 
in  closing  it. 
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>^.PG-  cv^tcfXi 


Fit;.  4;il.— The  PrANrNEXRTtEL  iNrtsioN. 
The  fnsria  han  he«»n  f^trii^ped   b«i-k  fmiii   th«*  rrctiis  mtiMclts  above  and   below,     The  rf^rtiia 
nnisr!«^^  hav*'  J^khti  sfparaUsJ  \u  the  laiddle  liuc  amd  the  peritoQeuiu  is  bolug  Dp€nt>d  lougitudiiiully 
{jiiivT  Dodtrlfin-Kronig). 


DWSTASIS  OF  THE  RECTUS  MUSCLES 


Tn  order  to  determine  thr  extent  of  the  diastasis  of  the  rectus  muscles  during 
a  iielvie  openition  the  left  hand  i.s  placed  in  tlie  wound,  pahn  ui),  with  the  middle 
finger  at  the  unibilirus.  By  lifting  up  the  abdominal  wall  with  the  hai^d  in  this 
position  the  thinned-out  central  portion  (jf  the  wall  becomes  apparent,  while 
the  edg:es  of  the  separated  rectus  iiuiseles  can  hv  readily  felt. 

In  most  cases  of  alxl<iniinal  relaxation  the  abnormal  separation  of  the  nmscles 
extends  above  the  uml)ilicu8.  When  the  pelvic  operation  has  bi:»en  finished  the 
skin  incision  is  enlarged  to  about  2  inches  above  the  uml^iliciis.  The  incision 
i.s  not  carried  deejier  than  the  fat.  The  skin  and  fat  layer  is  then  dissected 
widely  away  from  the  apf>neurosis  (the  attachment  of  the  uml>iJicus  being 
severed)  until  the  edges  of  the  rectus  muscles  are  reached.  It  is  important  that 
the  aponeurosis  should  lie  well  cleaned  of  fat.  When  all  vessels  have  bc^en  tied, 
sutures  are  placed  in  sucli  a  way  as  to  infold  the  abdominal  wall  and  brinp;  the 
divergent  muscles  into  close  union.     This  can  best  be  done  by  employing  the 
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"pulloy  Stitch*'  (Fig.  433).     Beginning  at  the  upper  end  of  the  fieW,  a  ?^itttrr 
some  strong  umti^rial  is  carried  fir^t  deeply  into  the  aponeumsisi  of  the?  right  si^^^ 
near  the  edge  of  the  muscle;  it  h  then  introdueed  superficially  into  the  apQli^| 
eurosis  of  the  other  side;  again,  it  is  brought  baek  and  pa^^^  superficially  b 


Fio.  432.— Operation  por  Diastasis  of  the  Recttus  Muscles. 
The  fat  has  l)oen  pushed  far  back  from  the  fascia,  the  umbilicus  cut  across.     The  thin  lay« 
of  ti.s.-<uo  intervening  between  the  separated  recti  is  demonstrated  by  inserting  the  hand  as  in  the 
tlrawint;.     The  edges  of  the  rectus  muscles  can  be  seen  or  felt. 

the  right  side;  and,  finally,  deeply  into  the  left  side  (Fig.  434).  When  the  ends 
of  the  .suture  are  drawn  away  from  each  other  the  intervening  aponeurosis  is 
infolded  and  the  edges  of  the  muscles  are  firmly  approximated.  When  the 
suture  is  tied  the  approximation  is  greatly  reinforced.  The  suture  material  to 
be  used  depends  upon  the  extent  of  the  diastasis  and  the  amount  of  tension 


OPERATIONS  ON  THE  ABDOMINAL  WALL 


773 


Fig,  433.— Plxley  Stitch. 
U&ed  for  reduplicatiog  the  fascia  and  approxinintin»!  fiio  Ix'll jr>s  of  the  muBcles  in  op^rBtions  for  hernia 

und  diuustajai;!^  of  thu  recti. 


VtG?Uv*«^-— 


Fkj.  4M. — OpERATroN  I  .-i>  'yy  nn   ]:i  M     i  i.b!*  (ArrnoR's  M»t«od). 

ItitrfMlnctian  of  tln'  jMi,llif\v  ^lil*  lie?^  Lbroui^h  tin:  fiuscia  al  rhe  iMinlerHof  tho  n.H'tua  imisrles.  Two 
fingiTw  of  the*  Ifft  hxind  art-  iri*«Ttod  in  thn  alMioiniiHil  wound  to  icuido  tiii^  dinn-tjon  of  tlip  ^uturt's  und 
to  avoid  iDJuriuK  uridrrLviiiK  iriTf-Htinc.  Tlio  riiituri'S  slMHiId  not  l»e  rurrit'd  through  \Ue  entirn  wall, 
Th»"y  inclydf  only  the  fuwrin  and  pmrt  of  thi>  muscular  tissu*-. 

requLsite  to  unite  the  muscles.     If  the  tension  is  vm^  great,  it  is  best  to  u^e  a 
No.  7  braided  silk  doubled  or  strong  linen.     If  the  teasioa  is  moderate,  No.  2 
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chroniicizecl  catgut  doubled  may  sufBcc.    The  object  in  doubling  the  suture  is  to 
avoid  cutting  through  the  tissues. 

The  approximation  pulley  stitches  arc  placed  al)out  §  or  i  inch  apart,  do^ra 
to  the  upix^r  end  of  the  primary  incision,  or,  if  the  incision  is  a  very  long  one,  to 
alx)ut  2 1  inches  l>elow  the  umbilicuii. 


Fui.  435. — Opkhation*  for  Diahtahik  of  the  Rjx-rrs  Mls<'LK«*  (AvtiiouV  Methoh). 
Fnll«\v  stitches  h:ivr  Ixm'ii  introduced  throuKii  tho  fasvux  at  the  U^rders  of  the  M>|>:ir:it«'d  n-Jti. 
Tlio  Idwit  j):irt  of  th<'  wound  where  tho  incision  into  the  uUloniinul  cavity  has  Imn'ii  made  i«i  i-UimhI  iii 
layers  in  the  ur^unl  way.  the  rectus  muscles  lyinjf  in  close  approximation  after  the  puUey  >titclte<.  1i:i\h 
lK.'en  drawn  and  tie<l. 


The  ust»  of  tho  pulley  stitch  is  tho  most  j^nvorful  mothml  of  approxiinatini? 
tissues  that  wo  possess  and  can  Ik*  used  in  most  cast\s  where  great  tensicm  mast 
1)0  ovorcoino. 


OPERATIONS    ON   THE    ABDOMINAL    WALL 

OPERATION   FOR  UMBILICAL   HERNLA   (AUTHOR'S   METHOD) 

The  basio  principle  involved  in  this  operation  is  that  in  order  to  secure 
adequat<5  suppiirt  for  the  new  wound  and  to  insum  aj^ainst  a  rcTurrent  hernia 
of  the  scar,  the  rectus  muscles,  which  in  all  cases  of  undjihcal  hernia  are  separated, 
must  be  reunited  not  only  at  the  site  of  the  hernia,  but  for  a  con^derable  dis- 
tance above  and  below. 

A  long  incision  is  therefore  made,  as  in  Fig.  437,  in  the  median  line  above 
and  Ix^lovv^  l>ut  encircling  the  protruding  mass.  The  first  step  is  to  dissect  out 
the  sac,  cutting  deeply  in  the  surrornidiug  fat  until  the  white,  firm  tissue  of  the 
aponeurosis  over  the  rectus  muscles  is  reached.  The  dissection  is  then  carried 
on  until  the  hernial  ring  is  clearly  developed.  When  the  sac  is  verj'  large  it  is 
often  found  lying  far  over  on  the  side  of  the  abdomen,  more  or  less  adherent  to 
the  aponeurosis  (Fig.  436),  To  one  unfamiliar  with  this  condition  the  develop- 
ment of  the  ring  is  at  first  confusing. 


HttniOil  btoC 
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Fk:.  430.^UMBrucAL  Hernia. 
Traii»VCT»e  scf^tiotinf  alxJoiiiffi  ahawiii|!:dia!sta.sLMof  recti,  hiTiiial  sac.  and  adheaion  of  int+'stuies 
and  oruentUTii  to  th(*  i^ue  wiilL     The*  wiky  in  which  the  horiiial  nnc  folds  over  on  the  fii^iti  and  hecoiueti 
one*pided  is  ehown.     .Uso  the  diMuppcjirunee  tjf  fat  imnii^dijitWy  ovfr  the  lii'rniii. 

WTien  the  sac  and  ring  have  been  clearly  exixised  an  attempt  is  made  to 
empty  the  sae  of  its  contents,  wiji(*h  cannot  })e  done  if  there  are  adhesions  insiile 
the  sac  or  along  the  edge  of  the  ring.  If  there  are  no  adhesions  the  sac  is  opened 
and  trimmed  off  at  the  ring.  If  adhesions  are  present  the  sac  must  be  opened 
with  great  care,  so  as  not  t(j  injure  a  |X)S8ible  loop  of  intestine.  The  udhesions 
of  the  omentum  or  intestines  to  the  inner  surface  of  the  sae  and  the  ring  are 
freed  and  the  contents  dropped  back  into  the  abdominal  cavity.  The  freeing  of 
the  adhesions  may  \ye.  attended  with  much  difficulty.  In  our  experience  the 
best  and  safest  technic  in  this  tedious  task  is  the  use  oi  the  Mixter  curved 
dissecting  scissors.  The  temptation  to  use  gauze  dissection  sliouhl  in  all  cases 
be  resisted,  for  no  other  method  is  so  prolific  t)f  trauma  to  the  intestines.    An 
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important  maneuver  in  the  dissection  of  adhesions  involvinj?  the  lx)wel  i>  to 
loop  the  left  forefinj«;er  under  th(»  adhesion  and  lift  it  firmly  up.  By  this  niean> 
a  resisting  surface  is  given  for  the  dissection,  and,  at  the  same  time,  a  better 
opportunity  for  dififerentiating  the  tissues. 

In  freeing  the  adhesions  from  the  edge  of  the  ring  it  will  usually  \>e  ftniiul 
that  they  involve  a  considerable  margin  of  the  peritoneal  surface  around  thr 
ring.  All  the  adhesions  should  conscientiously  Ix?  freed — not  onlj'  those  atta'h- 
ing  omentum  and  intestine  to  the  peritoneum  of  the  sac  and  alxloiiiinal  wall, 
but  also  those  uniting  loops  of  intestines  togr»ther.     If  injur>'  is  done  la  the 
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In;.  4'.<7. —  rMFiii.ir-AL  IIkunia  CAithok's  MnriirM)). 
'J'lu'  incision  is  indicatrjl  l>y  tho  n'<l  lin<'. 


seromuscular  coat  of  the  int(»stinal  wall,  it  imisi  l)e  repaired  with  fine  catirut. 
In  sdinc  r.'iM's  it  is  advantageous  to  graft  a  piece  of  omental  fat  over  raw  >urfa«M'- 
that   cannot  otherwise  be  protected. 

\VlM»n  all  adlic^sions  have  Ihhmi  released  the  omentum  is  pulled  down  wndrr 
the  wound  and  a  flat  gjmz(»  handkerchief  inserted.  The  skin  wound  i>  then 
greatly  (Milargcil  by  extending  the  mecHan  incision  toward  the  puK's  and  toward 
the  ensiforni  cartilage.  The  fascia  on  each  sid(»  of  the  wound  is  widely  txixj^mI 
by  di>sectinir  back  the  fat.  At  tliis  point,  in  \\\o  case  of  a  large  hernia,  the  skin 
wound  e\t<'n(l>  nearlv  the  whole  length  of  tlie  alxlomen. 
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The  ragged  remnants  of  the  hernial  sac  are  now  trimmed  away  and  the 
wound  through  the  abdominal  wall  extended  downward,  but  not  upward. 

Next  the  layers  of  the  abdominal  wall  are  cleanly  dissected  out  and  isolated 
in  the  lower  half  of  the  wound,  hut  not  in  the  upper  half.  This  will  be  under- 
stood by  referring  to  Fig.  435.    In  order  to  expose  the  bellies  of  the  rectus  muscles 


f    vii^Gf6\je&- — 


Fia.  438. — Umbiucal  Herxta. 
The  hernial  sac  has  been  dissected  away  from  the  surrounding  abdominal  fat  and  lifted  up  from 
the  fascia.     The  sac  is  being  cut  away  at  the  hernial  ring.     If  the  sac  contains  adherent  omentum 
and  loops  of  gut  the  opening  must  be  made  in  the  most  convenient  place,  and  all  adhesions  of  the  sac 
and  ring  removed  before  the  sac  is  trimmed  off. 


it  is  necessary  to  run  the  scissors  along  the  inner  edge  of  the  sheath  which  encloses 
them. 

The  next  step  is  the  application  of  sutures  so  as  to  approximate  the  rectus 
muscles  along  their  entire  length,  and  in  doing  so  the  plan  is  to  bring  them 
together  by  reduplication  of  the  fascia  in  the  upper  half  and  by  union  of  the 
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end  of  the  suture  being  left  kmg.  The  left  hand  h  then  inserted  beneath  the 
layer  of  tissue  that  intervenes  iK^tween  the  j^^^parated  recti  inuseie  and  a  series 
oi'  pulley  stitches  applied,  beginuini?  at  the  top  of  the  woiinil  (Fig.  434).  If  no 
very  great  tension  is  required,  they  may  be  of  No,  2  chroinieized  catgut  doubled. 
If  great  tension  is  neeessary  to  approximate  the  edges  of  the  muscles,  it  is  neces- 


FlU.  *Htt--ABDOMINA  U  HeHXTA  (ArTHOR'»  METKOft). 

The  fat  of  one  t^ide  in  stitched  down  over  the  row  of  siilures  tn  the  faficia.  This  jh  to  p^ot4^ct  them 
ill  cti»n  of  woitind  srpHis  mid  jh  e.s[jHH-itiJly  iint^H>r(Hiit  when  ?<ilk  or  linen  ha*  Ijet-ti  us^^d.  A  cigarette* 
dmin  i^  plnced  m  tht*  wound  tliroiwh  a  lateral  rstat>-waimd.  It  ii^  ti  «ood  pUin  to  leave  the  end  of  the 
drain  Ioor  enou£;h  so  that  it  can  be  withdmwn  without  disturbinK  the  dressiriR  and  binder. 

sary  to  use  a  non-absorbable  stiteh,  either  No.  7  braided  silk  or  strong  Pagen- 
stecher  linen.  The  suture  should  usually  Iw  doubled  to  insure  against  cutting 
through  the  tissues. 

The  pulley  stiteht^s  are  applied  as  pirtured  in  Fig.  434,  the  left  hand  guarding 
against  possible  puncture  of  the  alidominal  wall  and  injury  to  the  bowel.     They 
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THE  MAYOS*  OPERATION  FOR  UMBILICAL  HERNIA 

A  simple  and  popular  method  of  operating  on  umbilical  hernia,  and  one 
from  which  excellent  results  are  reported,  has  \)een  devised  by  the  Mayos. 

It  consists  in  making  a  large  transverse  elliptic  incision  including  the  hernia 
ind  a  considerable  amount  of  adjacent  fat.  The  hernial  mass  is  removed  as  in 
the  preceding  operation,  the  sac  opened,  and  all  adhesions  freed.  The  wound 
II  the  fascia  is  enlarged  transversely  until   the   edges  of  the  rectus   muscles 


VW  t?Uve^^«ft 


Fig.  442. — The  Mayor*  Operation  for  Umbilical  Herxia. 
The  lieruial  sac  has  !)Ocn  ronioved.     The  fiisciii  is  being  overlapped  and  secured  by  mattress  s\itures. 


are  reached.  The  upper  flap  of  fascia,  together  with  its  peritoneal  lining,  is 
then  lapped  over  the  under  flap,  and  attached  in  this  position  by  a  row  of  mat- 
tress sutures  passed  from  the  edge  of  the  lower  flap.  The  e<lge  of  the  upper 
flap  is  stitched  down  on  the  underlying  fa^scia. 

Numerous  other  excellent  operations  have  l)een  devised.  Graser  performs 
an  operation  which  combines  the  principles  of  the  two  operations  descril>ed 
al)Ove.  He  makes  a  transverse  incision,  dissects  out  and  approximates  the 
rectus  nmscles,  and  sews  up  the  fiiscia  transversely.  Blake  and  Webster  have 
developed  operations  similar  in  principle  to  the  first  operation  described. 
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The  Operation  for  poetoperative  hernia  med  by  the  author  is  in  principle 
like  that  for  urabilica!  hernia,  though  for  hernias  that  oeeur  in  searn  of  low 
pelvic  operations  the  wound  need  not  be  so  long.  The  priinuple  to  be  observed 
is  to  unite  the  rectus  muscles  at  a  considerable  distance  above  the  hernia, 
so  that  at  the  site  of  the  hernia  there  is  no  lateral  tension  in  approximating 
the  edgea  of  the  various  layers  of  the  abdominal  wall     The  method   of  n*- 


WT.G-msi^t-p* 


Fin.  443.-— Thes  Mayos'  Operation  for  IT^mbtucai.  Hisiuru» 
Final  step  of  overlapping  and  securing  the  fascia. 

duplicating  the  fascia  at  the  point  where  there  is  greatest  tension  instead  of 
dissecting  out  the  layers  is  to  be  observed  in  these  hernias,  as  in  the  umbilical 

type. 


TRANSPLANTATION  OF  FASCIA  FOR  POSTOPERATIVE  HERNIA 

In  some  cases  of  abdominal  hernia  neither  the  operation  of  approximating 
the  rectus  muscles  nor  the  overlapping  of  flaps  of  fascia  is  feasible  on  account  of 
causing  too  great  tension  on  the  tissues  of  the  abdominal  wall.  In  order  to  meet 
this  contingency  various  devices  have  been  employed,  such  as  the  insertion  of 
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metal  plates,  wire  gauze,  etc.  These  methods,  though  oeeasionally  successful, 
are  unsatisfactoiy  and  in  principle  unsiir^ifal. 

A  more  rational  method  tliat  bitts  fair  to  become  of  great  import anee  in  the 
tre-atment  has  recently  been  introduced,  and  consists  in  the  transplantation 
to  the  abdominal  wall  of  fascia  taken  from  the  thigh.  The  technic  employed 
by  Willard  Bartlett  and  depicted  in  Figs.  444— 446 is  as  follows: 

A  free  incision  is  piade  over  the  hernial  area  and  the  skin  and  fat  widely 
dissected  awaj''  from  the  margin  of  the  sac  or  thinned  out  portion  of  the  ab- 
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Fui.  4-14  — T11ANSFI.A STATION  OF  Fascia  Lata  fofs  Postoperative  Hekxia  (Barti>ktt*s  Method). 
Thf  letter  H  incision  on  the  otityidc^  of  the  thigh. 

dominal  wall,  as  in  the  other  operations  for  hernia.  If  it  Is  seen  that  the  edges 
of  the  ring  cannot  be  brought  together  without  too  great  tension,  the  incision 
is  carried  no  further  and  the  wound  is  covered  with  a  sterile  dressing.  With 
the  patient  still  on  her  back,  the  right  leg  is  exposed  and  flexed  in  the  position 
shown  in  Fig.  444,  After  a  thorough  skin  preparation,  preferably  with  iodin,  a 
long  H  incision  is  made  in  the  middle  of  tlie  lateral  aspect  of  the  thigh.  The 
length  of  the  incision  dci>ends  on  the  amount  of  fascia  that  it  is  desired  to  re- 
move- As  a  rule,  a  generous  flap  is  necessary,  and  the  incision  will  occupy  the 
middle  three-quarters  of  the  line  extending  from  the  great  trochanter  to  the 
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exteraal  condyle  of  the  leg.  The  cross-incisions  at  the  ends  of  the  longitudinal 
cut,  forming  a  letter  Ht  onahlo  the  surgeon  to  expose^  a  ver>'  wide  area  of  iia^'m 
without  impairing  too  much  the  circulation  of  tlie  skin-flaps,  thus  avoidiDg  any 
possible  danger  of  later  necmsis  and  sloughing.  The  skin  and  fat  of  the  thigh 
are  dissected  from  the  fascia  lata  from  the  edge*  of  the  sartoriiis  in  front  of  the 
thigh  to  the  edge  of  the  seiuinienihrannsu--  1h  hifid      The  fasciai  flap  Ls  removed 
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in  the  form  -of  n  paralletogram  and  placed  in  wann  normal  salt  solution  until 
neeiled.     The  wound  of  the  leg  is  closed. 

The  abdominal  wound  is  then  uncovered.     Without  making  any  incision 
in  the  fascia  the  hernial  protrusicm  is  inveited  and  the  t^lges  of  the  tum< 
portion  sutured  with  ('atgut,  care  being  exercised  ntit  to  pierce  the  faseift^ 
deeply  as  to  injure  a  loop  of  intestine  that  may  be  eloseh'^  adherent  beneath. 
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The  flap  of  fascia  lata  is  removed  from  the  saline  solution  and  cot  in  the 
center,  the  two  pieces  teing  sewed  together  so  that  the  filH?rs  of  both  pieces  in 
the  new  parallelogram  thus  funned  will  run  transversely  instead  of  longitudinally, 
as  in  the  first  pieee,     A  glance  at  Fig.  446  will  explain  this  point.     This  maneuver 
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Fir..  446. — TftAKBPtiANTATTOK  OF  Fahcia  Lata  FfiR  AHnrniiVAL  Hkicnia  (Bartlett's  Method), 
The  pieco  of  fju^oia  lata  rcmnvf^d  horn  the  thinh  bus  \teon  cut  tn  two  nml  thi?  pieces  laid  .■*id<*- 
wise  s*j  timt  the  direr-tion  of  t1ir»  rdiersi  will  Im*  nt  rijchi  angles  to  thaso  nf  the  alxjominial  fascin.  This 
layer  of  fascia  covprinn  the  liprnio  has  been  reduplicated  by  ri  running  4*uture,  the  cndaof  which  ciin 
be  seen  above  and  Ix-low  the  transphintt'd  fjiHcia. 


is  carried  out  so  that  the  fibers  of  the  transplanted  flap  will  not  coincide  in 
direction  with  those  of  the  abdominal  fascia  covering  the  hernia.  The  layer 
of  fascia  lata  is  then  stitchetl  to  the  abdominal  wall  over  the  inverted  hernia 
(Fig.  446).  Tlie  wound  is  closc^d  witli  a  stal>wounJ  drain  placet!  as  in  Fig;.  440. 
The  denuded  muscles  of  the  leg  i)ecome  rapidly  invested  in  a  new  slieath, 
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Valuable  work  in  fascial  transplantation  has  l^en 
epitomises  the  essential  principles  of  t^chnic  in  the  following  concrete  fonu: 

■*  EssPTtiiais  o/  Fascitd  TransjMntutkni.^ln  ^selecting  a  traugpliuit  it  hi**»  tKX-n  n*fj»ttt*e*il> 
demoTisjtmted  that  tissue  which  nomuiliy  is  poorly  Vftsculiyizptl  is  iiiycrh  t>*^tt«*r  adapt rd  than 
highly  vaMCuiiiiiztxi  ti^ue.  For  the  first  few  dayi^  thv  t  rsiii^plant  uaUAt  obtain  it^  chief  iiourifilj" 
merit  from  the  lymph  exudatjc*  supplied  by  the  tissues  ^^urroundrnKr  a^d  eventually  (tmu  the 
orciiiuify  source  due  to  llie  %''aHCiilar  cxxnnections  formed  in  the  new  home*  Therefi:it**»  thr  b-M 
vascular  the  trans platd  and  the  m^rre  faiictdar  the  i*mlf  iht  qrfater  usj^u ranee  of  ^fuccess^ 

"  Id  the  aeJectbn  of  tissue*  for  thf  pturpcaer  of  traTiyplantstion,  frrim  a  histologic  staoidpoint  ^ 
it  seero«  to  be  more  of  a  qucKtiois  of  vfiacularization  thiui  of  any  pwuHarity  or  arrageiiient  ttf  ;|j« 
cellutar  constituents,  although  'the  higher  the  develtipmoat  of  the  cellp  aw  gatiglion-cell,  nirv'*^ 
cell,  riiuacltxselV  ^^-t  the  less  likely  is  it  to  survive/ 

**  Therefore  in  order  of  their  importaiiee  would  be,  firi«tt  low  nonnal  vaacidarity,  sinxinct, 
simple  oelhiliu'  strutiure*    I  extent  iinswen=^  both  reciuirenieiitj^  and,  iii 

addition,  has  p^eat  tensile  b^tv  fttc^rialty  to  it^  vatue  in  &  fp'cat  nutiUirf  d 

indie-ations.    *lt  ran  bv  transpimiiflru  uniform  success  and  h  niueh  more  wirr  uf 

succejss  than  tlie  ordinarj'^  skin  imift  ' 

"Faseial  tr^nsplantfi  in  c*  transplaote  may  be(l)  autcspUii^tir  ^saine 

subject),  (2)  homoplae^tie  (Ba  opljii'tic  (luiother  speeiee). 

■*(1)  Aut-oplastie  traneplar  hc*n  fraih  tmd  transplanteci  under  rarrfttl 

technic,  are  almost  as  sure  to  taKe  is  to  unite  iift^r  suturing.     It  i«  a  timteriiU 

that  is  always  available  with  a  mm  injvirj'  to  the  part  from  which  it  is  cibtainiti 

and,  thereforcj  either  homo-  oi  have  no  gp^t  advanta^  evea  if  of  wjimI 

sueceas.     Autoplastic  faseial  ti  wapti rally  no  histologip  metainornha'ii. 

"  (2)  Homopla^ic  transtp  sially  take,  but  undergo  hii^tolcijfiji<^  ehtiJi|ci\ 

wherein  the  elfti*tic  tii^ue  i»  rt^™,  rehy  losing  one  of  it^  most  vahiable  profrf- 

tie8  under  certain  conditions,  anfi  presserved  liUtoplaatie  tissue  aetii  the  sv*jii»' 

as  homoplastic.     Succeijs  of  lioinopl  bly  depends  more  or  less  upon  the  similftritir 

of  the  blood-serum  of  the  donor  an* 

^'  (3)  HeteroplaBtic  transplants  (jtiiy  act  ti»  support  ftir  the  new  formed  eells^  while  the  t*ld 
cells  are  iM'ing  ref*orbed,  fibrous*  tisane  usually  being  Kub&titut^ti  f<ir  the  tran^^laut.  Then- 
fore,  if  the  formation  of  new  cells  be  at  least  tm  rapid  as  the  absorfstion  of  the  old,  we  obtain  a 
result  that  would  be  a  clinical  eucn€^«  but  a  histoloKie  fiiilure.  Herein  enters  a  Kreat  ejeiiient 
of  chance.  Ffu^citi  is  ho  easily  nbtainable  in  such  liberal  aniounts  that  hi^teroplasty  should 
not  be  resorted  to  and  is  mentioned  simply  to  condemn. 

"  Technic. — To  insure  success  in  fascial  transplantation  we  should  adhere  strictly  to  the 
following  rules: 

"  (1)  Handle  Gently. — In  this  respect  we  should  keep  constantly  in  mind  the  fact  the  more 
mechanical  injury,  the  less  the  vitality  of  our  transplant,  and  here  I  would  suggest  sharp  dis- 
si^'ction  of  our  transplant  at  those  points  where  it  is  intimate  with  intramuscular  septa,  thus 
minimizing  trauma. 

"  (2)  Keep  Tramplant  Moist  and  Wami. — 1  would  suggest  where  practical  to  prepare  your 
field  completely  for  the  reception  of  the  transplant  and  suture  in  9Uu  immediately.  Some- 
times this  will  be  impractical,  if  so,  keep  transplant  in  physiologic  salt  solution  at  iMMmal 
temperature.  The  advantage  of  immediate  suture  is  the  fact  that  our  fascia  loses  none  of  its 
contained  lymph  by  osmosis  with  salt  solution  and  does  not  become  dry  or  cold. 

"(3)    Keep  Free  from  Antiseptics. — ^The  same  principle  appUes  here  as  in  skin  grafting. 
therefore  do  not  prepare  patient  by  dry  (benzin-iodin)  method;  do  not  use  iodiied  gut; ' 
allow  no  possible  contact  with  antiseptics. 

"  (4)  Transplant  Must  Come  in  Close  Contact  with  Tissue  and  he  Maintained  in  thai  Position. 
— This  is  important  in  establishing  the  future  circulation  of  the  transplant,  as  we  can  readily 
see  how  impossible  it  would  be  for  our  delicately  budding  embryologic  vessels  to  bridge  over 
any  amount  of  dead  space,  and  how  imperfectly  maintained  contact  would  disintegrate  our 
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granulating  vascular  km[is.  A  Rmily  applied  ecjual  pr<»«»urt»  bandage  is  of  great  sen'ice  in 
this  resp€cl. 

"(5)  MijuUe  AtUntion  to  Evtry  Ascptir  Dttail — While  iiifoeiion  docH  ni>t  iibstplutely  npoll 
failure,  or  failure  may  involve  o»ly  a  liniited  area  of  the  traasplanl,  yet  an  aseptic  ctinscienee  In 
the  first  essential  of  sucH^fv^fiil  faseinl  transjilnntation-  We  fully  rt^alize  that  under  normal 
dreumstiitifew  the  tissue,s  will  parr  for  a  errhiin  iiuniber  of  nuertMarganisms,  but  here  we  liave 
lis.^ue  eooipletely  cut  off  froiii  its  n<iniial  bl*MJtl~sU[iply  and  whos*'  re.sistarice  h  practically 
nil;  tiKsue  that  niu>t  derive  iln  inmiifliiitr  imurishnient  from  IIjc  surr^uinding  lymph  exudate 
which,  if  d*1utefl  with  an  innamiimtory  Iraii.Hudate,  would  furnish  jMJor  tiourishnient  and  pre- 
vent the  intimnte  *'ontact  ^K-tweeii  the  traii^^pluiit  and  its  new  home. 

'*(<>}  Ptrjtrt  Urmo^tania. — Here  again  we  deal  witti  an  interference  wit!i  jjroper  nutrition 
and  a  creator  of  dead  space. 

"(7)  TrQiifif}ltijtf  Mui^l  be  Kept  mi  a  Slretch, — Otherwise  it  mil  become  shortened  and 
possibly  be  replaced  by  fibrous  tissue.  In  other  words,  it  must  be  place<l  in  as  near  its  physio 
logie  environment  a-s  possible.  The  elastic  fibers  in  fa.^na  lata  normally  keep  it  in  intimate 
contact  with  the  mu.-icle,  allowing  f<jr  contraction  ajid  expansion.  When  removed  there  is  a 
primarj'  contnietion  <hie  chiefiy  to  the  i  la-ntie  fibcrH  that  is  eoini>lctc  in  a  few  moments.  Thin 
is  jjractieally  Dvereomi*  l)y  tacking  in  place  inumxlialely  upon  removal  or,  better  f^till^  by  the  aid 
of  forcepri  11.H  recummend(Hi  by  Dr.  rJulelka," 


OPERATION   FOR  FEMORAL   HERNIA 

Femoral  hernia  is  so  rare  in  men  umi  so  eoinnion  in  women  that  it  iiiiist  be 
classified  as  a  gyneeoloijie  disease. 

The  operation  for  femoral  hornia  is  usually  rcgardetl  as  a  simple  proeodure, 
aiid  so  it  is  in  many  eases.  The  operation  in  common  use  eonsists  in  (iittinj^ 
flown  to  the  hernial  mass,  either  from  an  inguinal  liernia  ineision  or  by  a  longi- 
tudinal incision  immecliately  o%Trtlir  protrusion.  The  hernial  sar  is  found  en- 
cased in  a  mass  of  fat  whi<"h  often  remlers  the  is4dati(jn  antl  o|34*ning  of  tlie  s£ic 
extremely  difficult ,  especially  if,  as  is  fretjuently  the  case,  the  sac  is  small.  When 
.the  sac  has  JH»en  found  it  is  frfM^d  from  the  surrounding  fat.  emptied  of  its  con- 
tents, and  ticit  off  as  high  as  {possible-  No  attempt  is  mailc  to  close  in  the  ring,  as 
there  is  no  anatomic  exp<^)sure  of  the  tissues  and  a  Idind  placing  of  deep  stitches 
would  be  ineffectual  and  dangerous.  In  the  average  case  the  hernial  ojx^ning  is 
very  small,  so  that  reciUTcnce  is  not  conmion.  In  many  instanfes,  liowever, 
the  ojx^ning  is  stretcbctl  and  rehixed,  so  that  tbe  simple  tying  of  the  sac  without 
closure  of  the  femoral  ring  is  quite  inadequate  and  may  result  in  recurrence. 

An  ingenious  and  effective  raxlical  operation  for  femoral  hernia  has  been  pre- 
sented by  Moscbowit/  and  hiter  emphasized  and  illustrateil  by  Seilig  and  Tuhol- 
ske.  The  principle  of  the  operation  invohes  an  approach  to  tlie  hernia  through 
the  inguinal  canal.  The  femoral  ring  is  expc:)sed  from  l^ehiiid,  the  sac  emptied 
of  its  contents^  drawn  backward,  and  tied.  The  ring  is  closed  by  suturing  Pou- 
part*s  ligament  to  a  powerful  tendinous  band,  the  so-called  ('oojx*r>  hgainent, 
which  lies  posterior  to  the  femoral  ring.  The  details  of  the  operation  are  as 
follow^s: 

The  incision  usually  employed  for  repair  of  inguinal  hernia  is  made.  In 
order  to  secure  greater  exiw^sure  1  las  incision  may  be  carrierl  further  dow^n  toward 
the  pubes,  or,  if  necessity  require,  it  may  be  extended  by  a  right-angle  incision 
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toward  the  thigh.  The  aponeurosis  of  the  external  oblique  is  then  divided  and 
the  conjoined  tendon  exposed.  The  round  ligament  is  isolated  and  lifted  out  of 
the  way  by  a  loop  of  tape.  The  thin  layer  of  transversalis  fascia  is  incise<i  and 
the  peritoneum  brought  to  view.  If  the  parts  be  now  retracted  as  in  Fig.  447, 
the  neck  of  the  sac  as  it  passes  through  the  femoral  ring  comes  into  view.  At 
this  point  in  the  operation  a  knowledge  of  the  anatomy  is  essential.  The  crural 
ring  is  bounded  externally  by  the  external  iliac  vein,  anteriorly  by  Poupart's 
ligament,  internally  by  Gimbernat's  ligament,  and  posteriorly  by  Cooper'.s  liga- 
ment.   J  ust  beyond  the  external  iliac  vein  is  the  deep  epigastric  artery  which  may 


Fig.  447. — Operation  por  Femoral  Hernia  (Moschowitz). 

An  inguinal  incision  has  l)ecn  made  and  the  peritoneum  exposed,  bringing  to  view  the  neck  o1 

the  hernial  sac  as  it  enters  the  femoral  ring. 


be  encountered  in  opening  the  transversalis  fascia.  It  should  be  rememlx»re<I 
that  near  the  edge  of  Ciimternat's  ligament  there  may  run  an  anomalous  ol)tu- 
rator  artery,  tlie  so-called  corona  mortisy  the  cutting  of  which  is  likely  to  cause 
serious  trouble. 

The  next  step  of  the  operation  is  to  incise  the  peritoneum  near  the  neck  of  the 
sac  and  to  pull  the  contents  of  the  siic  (intestine  or  omentum)  back  into  the  al>- 
dominal  cavity.  Usually  the  contents  are  not  adherent  to  the  sac.  If  they  are 
adherent  traction  on  the  contents  will  pull  the  entire  hernial  mass  through  the 
ring  and  convert  it  into  an  inguinal  hernia.     If  the  mass  is  adherent  to  the 
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flii^h  it  may  be  necessary  to  extend  the  incision  and  dissect  out  the  sac  in  the 
usual  way. 

In  case  of  a  strangulated  hernia  the  opening  is  eidarj^etl  by  incising  (jimber- 
nat's  lijacament^  care  \wmg  taken  not  to  cut  an  aberrant  obtui-ator  artery. 

If  the  contents  of  the  sac  are  readily  drawn  back  a  dressing  forceps  is  then 
passed  through  the  ring,  applied  to  the  wall  of  the  sac  and  drawn  backward,  thus 
bringing  the  sac  into  view.     The  sac  is  tied  oii  in  the  asual  way  as  high  as  possible. 


Vcj.   J 

Tig.  448,— OpfcltAJEMN    H,H   1  tMtiKAL  Hkrn'ia   tMimCROWlTj!). 

Th«*  p('ritoncial  sac  has  lijfeii  opt^ni'd  nut!  the  t'outetith  of  the  herriiu  druwri  H»»ckwtird  throij(j:h 
thf  ft  moral  riti*;  itito  the  lit-dtimiQitl  cavity.  The  aav  has  l>een  drawn  out,  tM'd,  and  rut.  Cooper's 
liganK*nt  and  Poupart  a  ligann^jt  arc  Ix-iiig  united,  thus  closing  the  femoral  ring. 


The  next  step,  which  is  the  most  important  part  of  the  operation,  is  the 
closure  of  the  ring.  The  parts  are  fully  retracted.  Along  the  horizontal  rainus^ 
of  the  pubes  and  prf^jerting  from  it  is  a  deuf^e,  t^mgh,  white,  ghstening  membrane, 
which  IS  C(K3per's  ligament.  Two  or  three  sutures  of  chromie  catgut  are  then  so 
placed  as  to  unite  Cooper's  and  Poupart's  ligament.  The  first  suture  passes 
deeply  through  Coojier's  ligament  just  internal  to  the  external  iliac  vein.  It 
then  includes  the  cut  edge  of  the  transversalis  fascia  antl  Poupart's  ligament 
(Fig.  448),  The  other  sutures  are  similarly  placed,  the  innermost  one  including 
a  bite  in  Gimliernat's  ligament. 
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The  final  sfcep  of  the  operation  is  like  that  for  iDguinal  hc*rnia.     The 
joined  tendon  is  sutured  tn  Pou part's  ligament  and  the  aponeurosif  of  the*  ex- 
ternal oblique,  umtad  by  an  imbricating  t*titch. 

THE  PERCY  CAUTERY  FOR  CANCER  OF  THE  CERVIX 

In  applying  the  principles  of  the  Percy  cauterization  it  b  necessary  to  hsLVt 
a  special  equipment.  Thi^  ronpiiats  chiefly  of  several  electric  heating  irons  with 
an  assortment  of  tips  and  a  water-cooled  vagina]  speculum  (Figs.  449,  450), 


I 


I 
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Fig.  440. — Percy  Cautery  with  Some  op  the 
Points  with  which  it  is  E}quipped. 


Fio. 
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460. — Water-cooled    Speculum 
with  Percy  Cautery. 
The  speculum  should  be  used  only  when  the 
vagma  is  sufficiently  relaxed  to  admit  the  specu- 
lum without  injuring  the  mucous  membrane. 


The  patient  is  prepared  for  a  combined  vaginal  and  abdominal  section,  the 
lep:s  bein^  elevated  to  secure  the  ordinary  perineal  posture,  while  the  table  is 
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set  in  the  Trendelenburg  position.  The  abdomen  is  first  opened  and  the  pel\i8 
explored.  The  intestines  are  thoroughly  packed  away.  The  two  internal  iliac 
arteries  are  tied  and  the  tubes  and  ovaries  removed.  This  is  done  in  order  to 
check  as  far  as  possible  the  blood-supply  to  the  uterus.  Percy  regards  this  as 
important  to  avoid  the  secondary  hemorrhages  which  sometimes  follow  the  use 
of  low  degrees  of  heat.  While  the  abdomen  is  being  opened  the  vagina  is  l)eing 
dilated  by  a  second  operator  and  the  water-cooled  speculum  inserted. 

The  heating  iron  is  next  applied,  with  the  tip  adjusted  that  is  most  suitable 
for  reaching  the  diseased  area  of  the  particular  case.    The  two  operators  now 


Fio.  451. — The  Percy  Cautery,  Showing  Method  of  Application. 


work  together.  The  abdominal  operator  can  by  holding  the  uterus  give  direc- 
tions as  to  how  far  the  heating  iron  may  be  inserted,  and  by  downward  pressure 
place  the  uterus  in  a  more  convenient  position  for  applying  the  heat.  The  iron 
is  kept  at  a  comparatively  low  temperature.  Percy  lays  great  emphasis  on 
avoiding  the  charring  of  the  tissues,  for  once  a  char  is  formed  it  prevents  the 
penetration  of  the  heat  into  the  surrounding  tissues.  In  order  to  test  the  amount 
of  heat  before  inserting  the  iron  it  is  first  applied  to  wood.  If  the  wood  is  char- 
red the  iron  must  \ye  regarded  as  too  hot.  When  the  iron  has  been  brought  to 
the  required  heat  it  is  inserted  in  the  carcinomatous  mass.  Percy  recommends 
that  it  always  be  carried  to  the  fundus  of  the  uterus  even  if  it  is  necessary  to 
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incise  the  cemcal  canaL    We  have  not  UBually  found  it  feasible  to  fort* 
entrance  as  far  as  the  fundus.    The  leti^th  of  the  application  is  detenninBi 

the  abdominal  operator  who  holds  the 
uterus  firmly  grasped  in  his  gloved 
hand.    The  iron  is  withtLrawn  when  the 
uterus  l:>ecomes  so  hot  that  the  opt^ra- 
tor  can  no  longer  hold  it  conifortahly. 
The  heat  attained  is  from  110°  to  120° 
F.  and  the  time  of  application  to  <me 
place  from  fifteen  t<i  twenty  minutes. 
The  iron  is  then  shifted  to  some  other 
point   in  the  diseased  tiss 
process  repeated.    When  the       |i 
is  applied  to  tissues  involvi       ti 
turn  or  bladder  specially  a 
thermometers    are   imnl. 
operation  takes  from  one  to  t 


Fig.  452. — Application  of  Radium. 

Method  of  attaching  radium  to  a  silver  or  gold 

coin  ^ith  a  strip  of  adhesive  plaster. 


-W  1^ 


Fio.  453. — Application  op  Radium. 
Method  of  enclosing  radium  tubes  attached 
to  a  coin  in  a  rubber  cot.     The  coin  and  tuhes 
are  first  wrapped  in  gauze  before  insertion  into 
the  cot. 


TECHNIC  IN  THE  APPLICATION  OF  RADIUM 

There  is  at  present  no  standardized  technic  in  applying  radium  to  cancer  of 
the  cervix.  The  methods  here  described  are  those  employed  by  the  author,  and 
have,  for  the  most  part,  been  adapted  or  modified  from  other  cliniGS.  They 
relate  only  to  the  direct  use  of  radium  salts. 

In  employing  radium  in  the  treatment  of  cervical  cancer  the  most  important 
consideration  is  the  avoidance  of  injury  to  the  sound  tissues  and  the  prevention 
of  later  fistulae.    Too  great  emphasis  cannot  be  laid  on  this  point. 

When  the  cancerous  area  presents  itself  as  a  sjmMnetric  growth  into  the 
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vagina  a  simple  and  convenient  method  of  application  is  that  pictured  in  Figs. 
452,  453.  In  this  instance  three  silver  tubes  containing  radium  salts  are  fas- 
tened to  a  50-cent  piece  by  a  small  strip  of  adhesive  plaster.  The  coin  and  tubes 
are  wrapped  in  several  layers  of  gauze  and  tied  in  the  end  of  a  rubber  finger  cot. 
For  the  first  application  it  is  advisable  to  anesthetize  the  patient,  for  in  this  way 
the  radium  may  be  much  more  accurately  placed.    The  vagina,  which  should  be 


Fig.  454. — Application  op  Radium. 
Method  of  attaching  radium  tubes  to  a  piece  of  sheet  lead,  wrapping  them  in  gauze  and  enclosing 
the  whole  in  a  rubber  cot.     The  upper  part  of  the  picture  is  diagrammatic  in  order  to  show  how  the 
radium  tubes  are  attached  to  the  piece  of  sheet  lead. 


as  carefully  prepared  as  for  a  surgical  operation,  is  widely  dilated.  If  the  area 
to  be  treated  is  excrescent  the  vaginal  fornices  are  first  packed  with  gauze  folded 
in  a  narrow  strip.  The  radium  enclosed  in  the  finger  cot  is  then  applied  directly 
against  the  cancerous  area^  the  tail  of  the  finger  cot  extending  toward  the  in- 
troitus.  The  whole  vagina  is  then  closely  packed  with  gauze  so  as  to  keep  the 
radium  firmly  pressed  against  the  cancer  and  to  avoid  any  chance  of  its  sUpping 
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from  its  position.  As  an  additional  preeaution  against  iDJuo'  to  the  pasiemm 
wall,  which  \s  especially  susceptible  t-o  the  tlestructive  rays,  we  are  acctu^Uiiiicfl 
to  fit  a  plate  cut  out  of  ^vera!  layers  of  lead  foil  wrapped  in  gau^e.  The 
packing  of  the  vagina  keeps  it  in  place. 

This  general  prineiple  of  appHeation  may  be  modified  in  many  ways  to  wit 
the  exigencies  of  the  case.    When  the  application  is  to  be  made  in  a  cavity  of 


h 

Fio.  455. — Application  of  Radium. 

Method  of  applying  radium  to  the  cavity  of  the  uterus.  Two  radium  tubes  are  inserted  tandem 
in  th«»  end  of  a  long  rubber  tube.  They  are  sewed  in  place.  The  end  of  the  rubber  tubing  readies 
the  fundus  of  the  uterus.  The  other  end  of  the  tube  is  coiled  in  the  vagina  and  packed  against  the 
or  r\-i\  with  gauze.     This  prevents  the  rubber  tube  from  slipping  down  and  ezposinjg  the  cervical 

oantil  to  the  action  of  the  rays. 


when  the  radium  tubes  are  to  be  placed  separately  in  order  to  secure  a  croes-fire 
the  tubes  may  be  attached  by  means  of  adhesive  strips  to  pieces  of  sheet  lead 
cut  to  the  required  shap)e  and  size.  They  are  wrapped  in  gauze  and  tied  in  the 
end  of  a  rubber  finger  cot  as  shown  in  Fig.  454.  If  still  greater  screening  is 
reciuired,  the  silver  tubes  may  be  left  in  the  brass  tubes  in  which  they  are  kept 
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and  both  tubes  together  applied  as  described  above.  For  further  details  of 
treatment  see  Part  II  under  Radium  in  the  Treatment  of  Cancer. 

When  radium  is  to  be  used  for  metropathic  cases  a  convenient  technic  is  as 
follows:  Two  tubes  of  radium  are  placed  "tandem"  in  the  end  of  a  long  rubber 
tube.  It  is  better  to  place  two  tubes  of  25  mg.  in  this  manner  than  to  use  a  single 
tube  of  50  mg.,  because  in  this  way  a  more  uniform  application  is  made  to  the 
whole  of  the  endometrial  canal.  It  is  usually  recommended  that  black  rubber 
tubing  be  used  rather  than  the  red,  as  in  the  latter  adventitious  rays  may  be 
set  up.  We  have  had  no  trouble  in  this  respect,  as  we  have  always  used  the 
ordinary  male  rubber  catheter.  The  end  of  the  catheter  which  contains  the 
eye  is  cut  off  and  the  two  tubes  firmly  sewed  in  so  that  they  cannot  possibly  slip 
one  way  or  the  other.  The  other  end  of  the  tube  is  left  long  so  that  when  it  is 
coiled  up  in  the  vagina  it  may  act  as  a  sort  of  spring  to  prevent  its  becoming 
dislooated  from  its  position  in  the  uterus. 

In  applying  radium  to  the  uterine  canal  the  patient  should  always  be  anes- 
thetized. The  end  of  the  rubber  tube  containing  the  radium  is  passed  to  the 
fundus  of  the  uterus.  The  fomices  are  next  packed  with  a  gauze  strip.  The  long 
end  of  the  rubber  tube  is  then  coiled  in  the  vagina  and  made  to  press  against 
the  cervix  by  continuing  the  packing  of  the  vagina  with  the  gauze  strip.  In  this 
way  the  radium  is  prevented  from  slipping  down  into  the  cervical  canal  notwith- 
standing the  movements  of  the  patient. 

The  ends  of  the  gauze  and  of  the  string  attached  to  the  tube  should  be  left 
near  the  introitus  so  that  they  can  be  easily  extracted.  For  further  information 
regarding  the  details  of  treatment  see  Part  II  imder  the  section  Radium  in  the 
Treatment  of  Non-malignant  Disease. 


OPERATIONS  ON  THE  KIDNEY 

-»*-*rTTw:  jd  iiiinev*  the  incision  and  proper  exposure  of  the  kidney  is  of 
'.'.  f-?sr  jiipi^ranee.  for  if  this  is  not  properly  done  the  operation  may  pre- 

-  ,zr:i:<?^  "w-'hrnctil  difficulties.    The  choice  of  the  incision  is  dependent 

-  riajdTTuieoi  the  operation.     For  minor  procedures,  represented  espec- 
.-•"tirrmiiphy  and  puncture  and  drainage  of  an  abscess,  the  kidney  can 

-:    V  -i-oanirion  of  the  muscle  layers  without  sphtting  or  cutting  them; 

•   i^jc^  -\ri*!i<ive  operations,  when  an  enlarged  kidney  must  be  delivered 

It  V  ilia.  :he  muscles  must  be  more  or  less  extensively  sectioned. 

BONOR  OPERATIONS 
:_^.r    .>:rM::oii;i.  such  as  suspension,  the  following  technic,  taken  from 

-   -  ::    -  jiac-eii  in  the  semiprone  position,  with  an  appropriate  pad, 
^1.."*  -::e  iidnev  r^on  as  well  as  possible.     One  first  palpates  the  ^ 


^■.  X    «*.^R  SrSPEN'SION  AND    MiNOK  OPER.\TION8  OS  THE    KiDNEY. 


,c^  %M:h  consist  of  the  twelfth  rib,  the  finn  outer  l)order  of 

...x;,-t'  And  the  crest  of  the  ileum  as  far  as  the  anterior  spine. 

.^..i   >  >c:irtoti  somewhat  above  the  middle  of  the  twelfth  rib, 

..,..,:*.>:  And  forward  toward  a  point  midway  between  the  line 
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of  the  spinous  proceaees  of  the  vertebrae  and  the  anterior  superior  spine,  about 

3  inches  in  length.     This  incision  exposes  the  latissimus  dorsi  and  external 


VN^.lfGr- 


Fiti.  -457* — SusPE?raicjx  <ir  K(i».\kv. 
Eitposiire  of  the  Jatisisimus  dorsi  and  PxtfTtitil  nbUqiie  mtiM-Irs  iniU  the  fat  iyinit,  in  Petit 't*  triangle 

(uduptcd  fruui  Kelly  ami  Uuruam). 


VOb\, 


(^y« 


Fui.  45&. — Suspension  or  Kidnbt. 

Rf^traction  of  latiftsimiis  dor&i  niuscltf,  cxposinK  the  atiperior  lumbar  trijoroiiuni.   The  litmhar  faseia  haa 

l>een  pierced,  allowiiiK  the  rrtrotx'ritoui'iil  fat  to  t^stnide  through  the  opeiiiujjt. 


olilique  niuseles,  the  fibers  of  which  meet  each  other  at  a  slight  angle.     At  the 
lower  edge  of'the  retracted  wountl  the  nius<*le,s  diverge,  leaving?  a  small  trianguJur 
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fascial  space^the  so-called  Petit*a  triangle;  directly  opposite  this  triangle,  at 
the  upijer  edge  of  the  wound,  can  tie  felt  the  tip  of  the  twelfth  rib  (Fig,  457), 

A  small  retractor  m  then  irLserted  so  a^  to  draw  Ijack  the  edfie  of  the  latLseimus 
dorsi.  This  exposes  the  lumbar  fascia  coveriag  the  area  called  the  ''superior 
lumbar  trigonum,"  The  lumbar  fascia  L?  readily  separated  from  the  o^-erlying 
muscles,  having  only  a  filmy  cellular  connection  with  them.  The  next  step  is 
to  perforate  the  lumbar  fascia  (Fig,  458).     If  the  lx»rder  of  the  latisijiitiius  dond 


t  iG.  459. — Suspension  op  Kidnbt. 

Transverse  incision  through  the  fibers  of  the  latissimuB  dorsi  muscle  parallel  to  the  inferior  border  of 

the  last  rib.     Used  when  more  room  is  necessary  (adapted  from  Kelly  and  Bumam). 

muscle  extends  down  too  far,  as  it  sometimes  does,  its  fibers  may  be  cut  trans- 
versoly  in  the  direction  of  the  vertebral  column. 

The  opening  of  the  lumbar  fascia  is  now  enlarged  by  inserting  two  fingers 
of  each  hand  and  exerting  strong  traction  in  an  up-and-down  direction  (Fig. 
4G0).  By  this  maneuver,  which  causes  no  injury  to  blood-vessels  or  nerves, 
the  wound  is  readily  made  large  enough  to  insert  the  hand.  The  enlargement 
of  the  wound  brings  to  view  on  its  inner  side  the  border  of  the  qiladratus  lum- 
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bonini  muscle,  under  the  edge  of  which,  running  parallel  with  its  fiberB,  can 
always  be  found  the  first  lumbar  nerve.  The  nerve  i*;  seen  either  aa  a  single  or 
double  trunk.  It  is  of  great  importance  to  avoid  injuring  this  nerve  either  by 
trauma  or  by  including  it  in  stitches. 

Along  the  upper  margin  of  the  wound,  just  under  the  border  of  the  fascia 
and  nmning  parallel  with  tlie  twelfth  rib,  can  l)e  seen  the  twelfth  subcostal 
nerve  or  one  of  its  branches.     At  the  bottom  of  the  wound  made  by  retraction 


VCT?Grniv^vs 


Fm.  460,— Stj^pENSJoN  or  Kiombt, 
Enlarging  the  op<»ninK  hy  tracticm  with  the  UtigCTS. 

with  the  fingers  is  seen  a  floor  of  fat  of  '^orange-yellow  color/'  This  fat  layer, 
whieli  varies  greatly  in  thickness  in  difTerent  individuals,  is  continuous  with  the 
retroperitoneal  fat  of  the  iliac  fossa  and  anterior  abdominal  walk 

Between  this  retroperitoneal  layer  of  fat  and  the  kidne3r  is  another  layer  of 
fat  separated  from  it  by  a  mf^mbrane,  the  retrorenal  fascia  (Gerota's  capsule). 
The  last-named  fat  layer  closely  surrounds  the  kidney.  In  order  to  expose  the 
kidney  this  layer  nmst  J>e  opened.     By  gradual  traction  on  the  fatty  capsule 
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with  pressure  forceps  a  movable  kidney  may  \m  drawn  up  to  the  wound.  If 
it  is  desirable  to  dehver  the  kidney ^  it  h  J>est  fin?t  to  separate  it  eiitirely  fromii^ 
fatty  capsule  by  the  hauci.  Oni}^  a  movable  kidney  mn  safely  be  deliverd 
through  the  incision  just  described, 

SUSPENSION  OF  THE  KIDNEY  fKELLFS  TECHWIC) 

The  incision  is  made  in  the  manner  descriL>ed  above  for  minor  operatidus. 
If  the  patient  has  b«3€ii  properly  placed  on  the  table,  with  a  pad  under  the  bin, 


i\^l>pt&\'  SpUt^ 


i 


Fio.  461. — Suspension  of  Kidney. 
Tho  latissimus  dorsi  has  been  cut  transversely.     The  retroperitoneal  fat  has  been  opened  and  the 
porirciial  fat  grasped  with  forceps.     Traction  of  the  perirenal  fat  has  brought  the  upper  pole  of  the 

kidiu'v  into  view  (adapted  £roni  Kelly  and  Burnam). 


th(^  movable  kidney  is  forced  upward  under  the  ribs,  so  that  in  bringing  it  into 
\  lew  it  must  be  drawn  downward  rather  than  upward.    The  kidney  is  brought 


^w  by  attaching  several  clamps  to  the  fatty  capsule  and  exerting  careful 

1  so  a.s  not  to  tear  the  fat.     In  order  to  exptis^e  a  ppore  for  the  insert  ion 

hes  the  capsule  is  strip|K^d  from  the  posterior  surface  aiui  upper  pole  of 

ney. 

!  kidney,  without  fieing  delivered,  is  then  thoroughly  palpated  to  discover 

"idental  abnormality. 


Fiu.  4(ii*J.-— St-rtPK^sioN*  or  Kidnet. 
Introduction  of  the  BrcnJel  suttjrc  (adnpted  from  Kelly  and  Biimam). 

>lacing  the  stitches  for  suspension  the  object  in  view  is  to  -create  an  arti- 
ihesion  betwtn^n  the  capsule  of  the  kidney  and  the  muscle  with  which  it 
in  contact.     This  can  lK»st  be  accomplished  with  a  non-absorbable  stitch, 
>f  linen  or  silk,  preferably  the  latter. 

to  the  level  at  wliich  the  kidney  should  be  susi>ended,  Kelly  advoeatci^ 
fii 
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attaehiiif^  it  as  hiph  as  possihl**^  and  our  cxperioncp  substantiates  this  advice. 
If  the  kidney'  can  be  made  to  recede  above  the  twelfth  rib  the  external  obHqui 
muscle  is  strongly  retracted  or,  if  necessary,  cut,  and  the  tissues  dissected 
bafk  until  the  twelfth  rib  is  exposed. 

Three  stitches  of  fine  silk  are  to  be  used  for  suspending  the  kidney.     They 
are  placed  in  a  line  along  the  outer  border  of  the  kidney,  the  upper  one  at  the. 


VUi.  4{Ui,— StrRPENWtONT  OF  KrDNEY. 

Placing  of  tlie  Br6d<?l  .^titrhes  (sidiiptod  from  Krlly  and  Bumara). 


junction  of  the  upper  and  middle  thirds,  the  lower  one  at  the  lower  pole,  and  tfie 
third  halfway  between  these  t^\'n.  Tlu*  upper  stitch  is  applied  ^mt,  and  is  de* 
signed  to  anchor  the  upj^er  pole  of  the  kidney  to  the  twelfth  rib.  The  sutuie  is 
first  threaded  on  a  large  curbed  needle,  which  carries  the  suture  from  a  point 
just  above  the  twelfth  rib  througli  the  wall,  emerging  in  the  wound  close  to 
the  kidney.  The  needle  is  then  changed  to  a  fine  full-cur\Td  needle,  and  the 
suture  in  the  kidney  taken  at  the  junction  of  the  upper  and  middle  thirds.     The 
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nianner  of  apphnnp;  the  stilch  was  tlevisrd  by  M,  Brodel,  and  consists  in  plaiting 
it  into  tlic  kidnt^y  siibstarirt'  at  three  ptjinis  of  ii  small  triimgle,  so  that  a  rnaximuni 
of  tensile  strength  is  achieved  without  danger  of  lacerating  the  capsule.  The 
stitch  is  completed  by  a^ain  threading  it  on  the  large  needle  and  carrying  it 
back  to  a  point  above  the  twelfth  rib,  near  that  from  which  it  started.  The 
second  stitch  is  passed  in  a  similar  mamier  through  the  quadrat  us  mu^de  at  the 
lower  pole  of  the  kidney,  care  being  taken  not  to  Injure  or  include  the  first 
lumbar  nerve  w^hich  runs  just  under  the  lower  edge  of  the  muscle.  It  should 
alw^ays  be  identified  Ijefure  placing  the  stitch.  The  third  suture  is  applied  in 
the  quadratus  muscle  between  the  two  already  placed. 

In  using  the  Brodel  stitch  it  should  not  lie  carried  deeply  into  the  kidney 
gubstance.  Before  tying  the  suspensory  sutures  care  should  ]m  taken  that  any 
of  the  fatty  capsule  intervening  betwet^n  the  kidney  capsule  and  the  muscle 
be  cleaned  away,  for  its  presence  prt^vents  the  foriiiati4jn  of  an  adequate 
suspensory  adhesion.  The  redundant  fat  of  the  capsule  may  Ix*  removed  or 
stitched  to  the  (juadratus  muscle.  The  woimd  is  ch)sed  in  layers  without 
drainage.     If  the  latisstmus  dorsi  has  been  cut,  its  fibers  are  sewed  together. 


INCISION  FOR  MAJOR  OPERATIONS  ON  THE  KIDNEY 

When  the  proposed  operation  is  to  involve  deliver>^  and  removal  of  the 
kidney  it  is  of  great  importan<^e  to  have  a  generous  opening  to  avoid  embar- 


Liu.  4i>i.— Nkphhectomy.     The  IxcisiioN*. 


mssing  diflficulties  and  dangerous  accidents.  For  this  purp(:>se  a  long  incision 
is  necessary.  As  in  making  the  incision  for  sus|>ension,  one  must  first  determine 
the  location  of  the  twelfth  rib,  the  outer  lx)rder  of  the  sacrospinalis  musclesj  and 
the  curve  of  the  iliac  crest  as  far  as  the  anterior  superior  spine.     Within  the 
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angle  made  by  the  twelfth  rib  and  the  muscle  border  is  an  area  which  is 
to  the  feel  than  the  surrouDcUiiR  parts,  and  it  is  in  this  area  that  tlie  inctiiittti 
starts.  It  is  then  earried  in  a  cumng  sweep  toward  the  anterior  superior 
spine,  the  length  of  the  incision  being  determined  by  the  magnitude  of  the  op(*ni- 
tion.  The  muscular  structures  covering  the  kidney  may  be  opened  in  a  variety 
of  ways. 

The  superior  lumber  triangle  may  be  first  exposed  and  a  blunt  opening  of 
the  lumbar  fascia  made  in  the  manner  descrltje*!  for  minor  opera tintii*,     Thi^ 


Fio.  465. — Nephrectomy. 
The  fihiTs  of  tlio  external  oblique  muscle  are  being  divided  preparatory  to  making  the 


frying  pan' 


wound  may  then  be  greatly  enlarged  by  cutting  downward  in  the  direction  of 
the  anterior  superior  spine  across  the  abdominal  muscles  (external  oblique, 
internal  oblique,  transversalis)  and  by  cutting  upward  across  the  latissimus 
(lorsi  and  the  inferior  serratus  posticus  muscles.  Or  the  muscular  structures 
may  ho  cut  before  opening  the  lumbar  fascia  (Fig.  467). 

Still  another  method  is  the  ''frying  pan"  incision  of  Kelly.  A  long  skin  in- 
cision is  made.  The  abdominal  muscles  are  first  opened  by  splitting  the  fibers, 
as  in  McBurney's  operation  for  appendicitis.  The  wound  is  stretched  with 
the   finj^ers   as   in    Fig.  460).     An   incision   from   this  opening  is  then  made 
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upward  through  the  muscles  in  the  direction  of  the  upfjer  angh*  tsf  the  wound 
(Fig.  4G6). 

WTien  the  fuinhar  fascia  isopeneii  the  retroperitoneal  fat  lejips  into  view,  wiiile 
at  the  p<jsteri(>r  jui^le  can  Ije  seen  the  border  of  the  quadratus  luinboruin  with 
the  first  lumbar  nerve  (ileohypogastrie)  skirting  along  beneath  its  lower  edge. 
Division  of  this  fat  brings  one  to  the  thin  fascial  layer  cjf  Gerota's  capsule,  division 


>4^&tav>ids,^ 


Fk;.   U',t\ — Kklly'w  '*FitYi>fc*  Pan^"  Incision*  foh  MBPHRBtTOMT. 
The  fibers  of  the  ♦*xt*'rniil  ohlique  niUHrle  have  lKH?n  srpnriiUd.     Th»^  ummou  h  carried  across 
the  nnjsc'les  to  the  iipi:>er  aiigle  of  the  wound.     The  underlying  l?*yerf^  of  muarle  are  treated  in  the 
same  way. 

of  whieh  reveals  the  lemon -yellow  fat  of  th^  true  fatty  capsule  of  the  kidney. 
It  i^  not  always  easy  to  distinguish  the  two  hn'ers  of  fat  and  Gerota's  eapsule. 
Care  should  be  taken  in  making  the  opening  through  the  surrounding  layers  to 
avoid  entering  the  peritoneal  eavity  or  injuring  the  cecunn  which  lies  imme- 
diately in  front  of  and  intimately  associated  with  the  outside  fat  layer.  This 
can  be  done  bj^  keeping  well  liaek  toward  the  quadratus  muscle. 
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Fig.  468. — Nephrectomy. 
Exposure  of  the  fat  capsule. 


OPERATIONS   OX  THE   KIDNEY 

When  the  fatty  capsule  has  been  divided,  the  firnij  smooth  surface  of  the 
kidney  can  be  feh.  Clamps  are  put  on  the  fat  to  draw  the  kidney  up  toward 
the  wound  and  facihtate  the  next  step,  which  is  to  separate  the  fatty  capsule  and 
deliver  the  kidney. 

The  capsule  is  methodically  peeled  off  by  the  finger,  the  anterior  and  poste- 
rior surfaces  being  first  freed  with  little  trouble.  In  freeing  the  upper  pole  the 
capsule  h  normaljy  more  adherent,  and  if  inHammatory  disea.se  is  present 
serious  difficulty  may  be  encountered.     It  is  important  that  the  finger  be  kept 


M^lVjcaNiiiS'--*^ 


Fni.  4r(a^NEPHtiEtTOMY. 

Division  of  the  urctpr  wifh  €aiitcr\' 


close  to  the  kidney  surface  In  order  not  to  injure  the  colon  or  duodenum,  which 
lie  in  close  proximity. 

The  lower  pole  is  usually  easily  freed.  When  the  kidney  has  been  thor- 
oughly disengaged  from  its  surrounding  ctipsulc  of  fat  the  next  step  is  to  expose 
and  sever  the  ureter.  The  lc:iwcr  polv  is  first  lifted  out  of  tlic  wound,  so  that  the 
kidney  is  turned  into  the  |Misition  of  anteversion  (Allmrran).  This  can  easily 
\ye  done  if  the  upp*'r  pole  has  liecn  well  freed*  By  separating  the  fat  in  the 
depth  of  the  wound  just  below  the  lower  pole  the  ureter  ordinarily  comes 
re-adiiy  into  view.     If,  however,  the  ureter  cannot  at  first  be  found,  it  is  to  be 
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sought  in  front  in  relation  with  the  peritoneum  and  not  behind  near  the  pmioi 
mmde.  When  the  ureter  has  been  found  it  in  stripped  of  the  i?iirrounding  (at 
for  a  short  distance,  tied  in  two  places,  and  severed  by  the  cautery* 

When  the  ureter  has  been  cut,  the  kidney  pel  via  must  then  Ix*  developed, 
and  this  should  Ix^  thoroughly  done,  otherwise  a  portion  of  its  wall  may  tie  in- 
cluded later  in  clainping  the  pedicio,  the  cutting  of  wliich  may  cause  s|itlUng  of 
urine  in  the  woutid* 


\i!?bca^>tsw-*^ 


Fuj.  470L — Nephrectomy. 
Clamping  and  tying  the  renal  vessels. 


After  the  pelvis  has  been  thoroughly  freed,  all  remaining  adhesions  of  the 
kidney  are  released,  and  the  fat  about  the  vessels  pushed  back  so  as  to  expose 
them  more  clearly.  The  kidney  is  delivered  completely  from  the  wound,  the 
f()r<'fin«i;er  of  the  left  hand  bringing  into  view  the  pedicle.  The  pedicle  must  be 
ti(Ml  with  the  greatest  care.  A  convenient  method  is  to  pass  a  double  ligature 
into  the  pedicle  with  a  blunt  needle.  The  tension  on  the  kidney  is  then  slack- 
(Mied  and  the  ligatures  tied  as  far  away  from  the  kidney  as  possible.      A  clamp 
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is  then  applied  outside  of  the  ligatures  and  the  pedicle  cut  between  the  clamp 
and  the  kidney.  The  clamp  insures  against  the  retraction  of  the  stump  and 
controls  bleeding  if  the  first  ligatures  were  not  adequate.  It  is  well  now  to 
reinforce  the  first  ligatures  by  one  including  the  entire  stump. 

Drainage  following  nephrectomy  depends  on  the  nature  of  the  case  and 
follows  the  rules  for  drainage  elsewhere. 

The  wound  is  sewed  in  layers,  the  severed  muscle  ends  being  carefully  ap- 
proximated. If  the  patient  is  in  shock  and  it  is  important  to  save  time,  the 
wound  can  be  closed  with  through-and-through  silkworm-gut  sutures. 


OPERATIONS  ON  THE  URETERS 

To  the  gynecologist  surgery  of  the  ureters  is  of  chief  interest  in  so  far  as  it 
relates  to  the  repair  of  injuries  done  to  the  ureter  during  complicated  pelvic 
operations.  The  ureters  are  most  frequently  injured  during  the  extended  opera- 
tions for  cancer  and  during  the  extirpation  of  intraligamentous  tumors  .of  the 
uterus  or  ovaries,  which  in  the  process  of  growth  dislocate  the  ureters  from  their 
normal  position.  The  injuries  to  which  the  ureters  are  exposed^  during  these 
operations  are  cutting,  either  partially  or  completely,  ligation  with  partial  or 
complete  obstruction  ^f  the  lumen,  and  pressure  from  clamps,  with  consequent 
necrosis  and  sloughing  of  the  ureteral  wall.  Another  not  infrequent  injury  is 
the  result  of  stripping  the  ureter  of  its  blood-supply  so  that  necrosis  follows. 

Cutting  of  the  ureter  is  usually  recognizable  at  once  and  demands  imme- 
diate attention.  The  other  accidents  are  often  not  discovered  until  later. 
Ligature  of  both  ureters  results  in  death.  Ligature  of  one  ureter  may,  if  the 
ligature  completely  and  permanently  occludes  the  ureter,  often  result  in  cessa- 
tion of  function  and  atrophy  of  the  corresponding  kidney.  If  the  obstruction 
is  incomplete,  as  is  more  frequently  the  case,  there  is  likelihood  of  hydro-  or 
pyonephrosis,  which  necessitates  a  later  extirpation  of  the  kidney.  If  the  ureter 
has  been  accidentally  clamped  during  the  operation,  local  necrosis  is  very  prob- 
able, with  extravasation  of  urine,  in  which  case  death  ensues  unless  provisional 
drainage  was  established  at  the  time  of  the  operation.  Sloughing  of  the  ureter 
results  in  fistula  through  the  vagina  if  there  is  drainage.  The  same  may  be 
said  of  necrosis  caused  by  stripping  the  ureter  of  its  blood-supply. 

When  the  ureter  has  been  cut  during  an  operation  the  surgeon  has  before 
him  four  procedures  from  which  to  choose:  (1)  Uretero-ureterostomy  (or 
ureterocyst ostomy);  (2)  extirpation  of  the  kidney;  (3)  ligation  of  the  proximal 
end  of  the  ureter;  (4)  estabUshment  of  a  ureteral  fistula. 

(1)  Uretero-ureterostomy. — When  the  injury-  of  the  ureter  has  taken  place 
at  such  a  distance  from  the  bladder  that  the  proximal  end  cannot  be  conveniently 
implanted  in  the  bladder  wall,  an  anastomosis  between  the  severed  ends  of  the 
ureter  is  indicated.  This  is  best  accomplished  by  implanting  the  proximal  end 
of  the  ureter  into  the  side  of  the  distal  end.  The  distal  end  is  first  firmly  tied. 
In  the  side  is  then  made  a  longitudinal  slit  large  enough  to  admit  freely  the 
other  end  of  the  ureter.  A  fine  linen  or  catgut  suture,  threaded  on  a  fine  rounded 
needle,  is  placed  as  depicted  in  Fig.  471.  It  first  enters  the  distal  portion  of 
the  ureter  from  without  inward  at  a  point  just  below  the  lower  end  of  the  slit. 
It  then  is  carried  to  the  proximal  end  of  the  ureter  and  enters  the  wall  from 
within  outward  at  a  siiort  distance  from  the  end.      Entering  the  proximal  and 
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walls  in  the  reverse  tlirection,  it  omerpes  cIobo  to  the  point  from  which 
it  was  started.  With  the  aid  of  this  suture  the  proxiinal  end  of  the  ureter  is 
drawn  into  the  sltt  niafle  in  the  distal  imrtion  and  aiieliored  there  by  tying  the 
suture.  Another  suture  of  fine  linen  fastens  the  posterior  side  of  the  enter- 
ing portion  of  the  ureter  to  the  upper  angle  of  the  slit.  In  order  to  make  the 
union  more  secure  two  or  three  more  sutures  may  be  taken  around  the  line  of 
junction. 


Flo-  471.— Ureteral  A.\A>?TuMo?*m  (Esd  to  Sire). 
The  digital  t^ml  of  the  uivter  ih  titd  nml  u  loiiKituilinal  inoiAitJU  made  in  the  wall  mur  the  tied 
end.     Thi'  niannrr  of  placing  the  prirnr'ipal  i^uture  i<s  shown  (nmgnifit*d   fur  purpoaea  of  illustni- 
Lmii). 

The  end-to-side  anastomosis  just  des<Tibed  is  the  best  method  if  the  ends 
of  the  cut  ureter  are  long  enough  to  admit  of  the  manipulation  without  too 
much  traction  and  without  too  much  interference  with  the  ureteral  blood-supply. 
When  the  ends  are  too  short  for  the  previous  o|>eration  an  end-to-end  anas- 
tomosis may  he  performed  in  the  manner  shown  in  Fig.  473.  The  distal  end 
is  inrised  a  short  distance  in  order  that  it  may  admit  the  end  of  the  other 
portion,  A  guiding  stitch  is  placed  in  the  same  manner  as  in  the  previous 
op<Tation,  and  the  union  of  the  two  ends  made  secure  by  interrupted  sutures 


Fui,  472, — ^Ureteral  ANAiiTOiiasis  (End  to  Side). 
Operation  mmpletcd. 

of  fine  linen.     It  is  probable  that  this  form  of  anastomosis  is  less  secure  ttan 

the  one  first  described^  and  is  also  more  likely  to  result  in  stricture  of  the  canal. 
1i\Tien  either  of  these  operations  has  b^en  done,  provisional  drainage  should 
be  established  in  case  of  leakage.  This  can  in  most  cases  be  (hjne  through  the 
vagina.  The  drain  should  l)e  as  small  as  i>ossible,  encased  in  rubl>er,  and  never 
in  amtad  wiih  the  7ireleral  wound.  It  shoukl  be* so  placed  that  if  leakage  does 
occur  it  will  find  a  path  of  least  resistance  to  the  drain.  The  drainage,  of  course, 
is  subperitoneak 
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incisiun  is  facilitated  by  having  an  assistant  insert  a  catheter  into  the  bladder 
thnmgh  the  urc^thra,  so  that  the  end  of  the  catheter  miiy  be  u^sed  as  a  point  uf 
couoter-rcsistanee.  Sutures  of  fine  linen  or  eatgut  arc  then  placed  in  the  two 
lips  of  the  ureteral  end  and  the  bladtler  in  the  way  shown  in  Fig.  475.  The 
placing  of  these  sutures  is  made  easier  by  threading  a  needle  on  each  end.  The 
split  end  of  the  ureter  is  drawn  into  the  blatkJer  by  traction  on  the  two  sutures. 
The  sutures  are  then  tied.  If  the  oix^iing  in  the  bladder  lias  In^en  made  some- 
what too  large^  a  few  fine  sutures  may  be  apphed  in  order  to  make  the  joint 
secure, 

Kronig  has  still  furtlier  simphfied  Sampson's  operation  by  sewing  only  one 
of  the  hps  of  the  spht  end  of  the  ureter  into  the  bladder  wall  He  reports  23 
successful  cases  out  of  25, 

EXTIRPATION  OF  THE  KIDNEY 

One  can  imagine  eases  in  which  anastomosis  of  the  ureter  is  impossible  after 
injuring  the  ureter.  One  of  the  alternatives  open  to  the  surgeon  is  nephrectomy. 
This  can  be  done  transperitoneally  through  the  same  wound  made  for  the  pelvic 
operation^  though  it  may  have  to  be  eidarged  upward  somewhat.  The  condi- 
tion of  the  other  kidney  is  first  determined  and  all  possible  doubt  of  its  projK^ 
function  excluded.  In  performing  the  operation  tlie  colon  is  pushed  toward 
the  median  line  and  an  incision  made  througli  the  parietfd  iKTitoneum.  The 
perirenal  fat  capsule  is  divided  and  clearetl  away  to  gain  complete  exposure 
of  the  renal  vessels,  pelvis,  and  ureter.  The  ureter  is  then  di\ided,  the  pelvis 
hfted  from  its  l.>ed,  and  the  renid  vessels  developed  and  tied  with  as  Jong  a  pedicle 
as  possible. 

Extirpation  of  a  normal  kidney  through  an  abdominal  wound  is  not  a  diffi- 
cult o|ieration;  nevertheless,  it  should  not  l>e  undertaken  unless  the  patient  is  in 
excel  lent*  condition  or  unless  the  main  operation  ha.s  not  been  prolonged.  As 
neither  of  these  conditions  usually  prevail  at  the  end  of  a  difficult  operation  for 
uterine  cancer,  in  which  operation  the  ureter  is  most  commonly  injured,  imme- 
diate nephrectomy  is  a  procedure  which  is  not  often  resorted  to. 

LIGATION  OF  THE  PROXIMAL  END  OF  THE  URETER 

When  the  injury  to  the  ureter  is  such  that  anastt»raosis  is  out  of  the  question 
and  nephrectomy  is  too  grave  an  operation  to  be  considered,  the  proximal  end 
of  the  ureter  may  be  tied,  on  the  chance  that  the  corresponding  kidney  wnli 
cease  to  functionate  and  become  atrophied.  This  should,  of  course,  not  be 
done  if  there  is  any  doubt  rt^giirding  the  integrity  of  the  opposite  kidney. 

The  success  of  this  maneuver  depc*nds  to  a  consideraiile  extent  on  the  fat€ 
of  the  ligature  applied  to  the  ureter.  If  it  cuts  into  the  ureteral  wall  it  may 
cause  a  fistula,  or  if  it  becomes  infected,  ascending  infection  of  the  kiikiey  will 
ensue,  in  either  of  which  cases  a  nephrectomy  will  eventually  be  required. 
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If,  however,  great  care  is  exercised  in  closing  the  end  of  the  ureter  a  suc- 
cessful outcome  may  be  expected. 

In  a  case  operated  on  by  the  author  the  left  ureter  was  involved  in  a  colossal  adherent 
cystic  myoma  of  the  uterus,  so  that  it  had  to  be  resected  above  the  brim  of  the  pelvis  and  at 
its  entrance  into  the  bladder.  The  proximal  end  of  the  ureter  was  carefully  tied  and  sutured 
over.  The  patient  had  complete  suppression  of  urine  for  thirty-six  hours,  when  she  began  to 
secrete  urine,  and  from  then  on  made  an  uneventful  recovery.  The  right  kidney  underwent  a 
compensatory  hypertrophy  which  could  be  felt  on  palpation  several  years  after  the  operation. 
The  patient  was  in  perfect  health. 


FORMATION  OF  URETERAL  FISTULA 

When  the  ureter  has  been  injured  so  that  anastomosis  is  impossible  and  tiie 
opposite  kidney  is  in  any  way  incompetent,  the  only  course  left  for  the  surgeon 
is  to  estabhsh  a  fistula  by  canying  the  ureter  through  the  muscle  layers  of  the 
back  and  attaching  it  at  an  opening  in  the  skin.  Fortunately,  it  is  only  ex- 
tremely rare  that  the  combination  of  circumstances  would  make  this  undesir- 
able operation  necessary. 

Implantation  of  the  ureter  in  the  colon  is  also  an  operation  to  be  avoided  if 
possible,  as  it  almost  inevitably  results  in  an  ascending  infection  of  the  kidney. 


OPERATIONS  ON  THE  BLADDER 


SUPRAPUBIC  CYSTOTOMY 


In  opening  the  bladder  from  above  the  technic  desctibed  by  Kelly  is  recom- 
mended. The  patient  is  pref(H'ably  under  cuinplete  ane>!the8ia.  A  catheter  is 
first  introduced  into  the  bladder  and  the  bladder  thoroughly  washed  out.  The 
catheter  is  left  in  the  bladder  for  the  later  introduction  of  air.  A  transverse  or 
longitudinal  incLsion  is  made  just  aljove  the  pulies^  the  fascia  di\ided,  and  the 
recti  muscles  held  apart.  The  suprapul>ic  retroperitoneal  space  is  now  cleared 
by  dissection  with  the  fingers,  care  being  taken  not  to  rupture  the  peritoneum. 
An  assistant  then  attaches  a  sterilized  Davidson  syringe  to  the  catheter  and 
pumps  air  into  the  bladder  until  it  balloons  up  into  the  suprapubic  wound. 
The  bladder  wall  is  caught  either  by  two  sutures  or  by  two  fine  Allis*  clamps 
to  serve  as  tractors.  The  bladrler  wall  is  freed  by  blunt  dissection,  which 
pushes  the  peritoneum  further  back  out  of  harm's  way,  care  being  taken  not  to 
strip  the  bladder  wall  over  an  unnecessary  area. 

The  bladder  Is  opened  by  an  incision  made  transversely  or  longitudinally 
lietwt^^n  the  two  tractors.  When  the  opening  through  the  mucosa  is  made  tlie 
air  escapes  and  the  bladder  collapses.  The  patient  is  then  placed  in  the  Tren- 
delenburg position,  the  bladder  being  now  well  exposed  for  whatever  operation 
is  intended. 

In.  closing  tlie  wound  a  fine  chromic  catgut  stitch  is  used,  carried  through 
the  vesical  wall  down  to  the  mucosii.  Two  or  tliree  layers  should  be  used  so  as 
to  invert-  the  wiDund  toward  the  bladder.  Especial  care  should  be  taken  in 
uniting  the  fibrous  fascia  layer  of  the  outer  vesical  wail. 

The  recti  nmscles,  fascia,  and  skin  arc  approximated  in  tlie  usual  way, 
Kelly  recommends  leaving  a  small  dram  in  the  wound  of  the  abdominal  wall. 

VAGINAL  CYSTOSTOMY 

In  severe  cases  of  chronic  cystitis,  especially  those  due  to  tuberculosis  or 
long-continued  irritation  from  stone,  opening  of  the  bladder  and  drainage  through 
the  vagina  gives  immen.se  rehef,  Dudley's  technic  in  performing  tliis  operation 
is  first  to  distend  the  bladder  with  water,  the  patient  being  under  general  anes- 
thesia in  the  dorsal  position,  A  pair  of  curved  artery  forceps  is  introduced 
into  the  bladder  and  the  ends  separated.  An  incision  is  then  made  betwec^n 
them  into  the  bladder  (Fig,  477),  care  l>eing  taken  not  to  cut  the  structures  at 
the  neck  of  the  bladder.    The  incision  is  J  to  1  inch  long  and  should  be  large 
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enough  to  insure  competent  drainage.  Tliere  need  be  no  fear  that  there  will 
be  later  trouble  in  closing  the  fistula.  The  chief  difficulty  is  in  keeping  these 
fistulas  open,  and  for  that  reason  the  additional  precaution  must  be  taken 
after  making  the  incision  of  sewing  the  bladder  mucosa  to  the  vaginal  mu- 
cous membrane.  If,  after  the  lapse  of  time,  it  becomes  desirable  to  close  the 
wound,  and  it  is  still  open,  an  ordinary  vesicovaginal  operation  is  practically 


I'icj.  477. — Vaginal  Cy8TO«tomt. 
A  pair  of  half-lenRth  nirvod  olanips  is  iulro<Iuced  iuto  the  hiaddor  throuKh  the  urothra  Jimi 
[jartly  opened.       An  inei.siou  is  made  thrrm^h  the  vtifdnal  and  bladder  walls  Ix'twoon  the  enti>  of  th«- 
clamps  (adapted  from  Kelly  and  Burnam). 


sure  to  be  successful.  In  this  case  the  conditions  differ  from  the  fistulas  that 
follow  childbirth  in  which  the  vesicovaginal  septum  has  suffered  a  loss  of  tissue, 
so  that  the  oixTation  of  closure  is  hampered  by  the  tension  of  the  wound  ed^jrs. 
In  nullipara,  in  whom  the  perineum  acts  as  an  obstruction  to  full  drainage. 
K(*lly  roconiniends  enlarging  the  introitus  by  incising  the  peritoneum  and 
sewing  the  vaginal  mucous  membrane  to  the  skin  transversely,  as  in  Fig.  294. 


OPERATIONS  ON  THE  RECTUM 


PROLAPSE  OF  THE  RECTUM 


The  trratmcnt  of  prolapse  of  the  rectain  depends  on  whether  the  rondition 
is  one  merely  of  prolapse  of  the  niueous  membrane,  such  as  is  frequently  seen  in 
children^  or  whether  it  lis  a  so-called  true  prolapse  in  which  all  the  layers  of 
the  rectal  wall  are  involved. 

When  the  prolapse  is  of  the  mucous  membrane  only,  conservative  measures 
sthould  Ijc  employed  as  far  as  possible.  !Many  of  these  cases,  especially  in  children, 
are  the  result  of  inflammation  of  the  rectal  mucosa,  and  can  be  cured  by  local 
appUcations  to  treat  the  catarrh.  Mechanical  supports  are  sometimes  cfEca- 
cious,  as  are  also  electricity  and  massage  by  the  Thure  Brand  method. 

Of  operative  measures  for  treating  true  prolapse  there  are  a  great  number, 
a  few^  of  which  may  be  mentioned.  The  canal  may  be  narrowed  by  longitudinal 
resections  of  the  nmcous  membrane  with  suture  of  the  wounds.  This  is  also  done 
by  resecting  the  coccyx,  and  through  the  opening  thus  made  the  rectal  wall  is 
infolded  longitudinally  and  then  attached  to  the  sacrum  (Marchant).  The 
rectum  may  be  suspended  in  another  and  simpler  way:  A  transverse  incision 
is  made  posterior  to  the  anus.  Through  this  incision  the  posterior  wall  of  the 
rectum  is  separated  from  its  attachments  toward  the  cocc^tc  and  sacrum.  With 
the  finger  in  the  rectum,  the  posterior  wall  can  be  delivered  through  the  opening 
Ix'hind  the  anus,  ready  for  the  application  of  sutures.  Several  non-absorbable 
sutures  (preferably  silkworm-gut)  are  then  passed  through  the  skin  on  one  sitlo 
of  the  sacrum  into  the  wall  of  the  rectum,  and  then  out  past  the  other  side  of 
the  sacrum.  The  sutures  are  introduced  into  the  rectum  where  it  Ls  delivered 
through  the  incision,  so  that  there  is  no  danger  of  carrying  them  too  far  into 
the  wall.  When  the  sutures  are  tied  over  the  sacrum  the  slack  wall  of  the 
rectum  is  drawn  strongly  upward  and  attachetl  to  the  sacrum.  The  transverse 
incision  is  elosecl  with  the  exception  of  a  small  rul»ber  drain.  The  silkw<jrm-gut 
sutures  are  removed  in  alK>ut  ten  days.  We  have  used  this  ojx^ration  with  suc- 
cess, but  in  one  case  the  convalescence  was  delayed  by  troublesome  sepsis  in  the 
wound.     The  ojieration  is  Tut  tie's  modification  of  Ekehorn's  method. 

Other  methods  of  suspension  of  the  rectum  are  carried  out  by  the  abdominal 
route.  Most  of  these  procedures  are  based  on  the  principle  of  suspending  the 
rectum  or  sigmoid  to  the  anterior  abdominal  wail,  a  procedure  that  is  very  ob- 
ject it>nable  from  a  surgical  stand pijint. 

The  most  logical  abdominal  oj>eration  for  prolapse  is  that  devised  by  Moscho- 
witz,  who  proceeds  on  the  interesting  and  reasonable  theory  that  true  rectal 
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firolapse  is  a  sliditi*?  hernia.     On  aoeouni  (if  tho  lulhei 
the  anterior  wtiW  of  the  rtn'tuiii  tliere  is  no  |>eritoneal. 
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Ym,  478.— Mo«caowiTi*s  Ofeiution  roii  Pitouti 

The  utrnis.  nnd  nTtmii  \kfv  dn^wn  upward  toward  the  wound*  i 

tftriitic  ••nJtUTva  nn-  introdiicwl  antiiTtd  the  cirruitif<ffrnff  of  the  fc 

OiiTy  X'vxy  3Utur«<9  iLn*  &hown  in  the  drawing.     Vive  or  i^%  &rf  usuall]^ 

lion.     When  thr  ^^titchcii  une  dmwn  taut  ibe  foasa  is  romplctdy  ohu 

di^ase.  In  tnost  cases,  therefore,  only  the  anterio^ 
The  pouch  uf  Dtiuglai*  naturally  follows  this  prolapse,] 
of  intestine  are  frequently  found  in  the  hernial  protfd 
The  technir  of  Moj*ehowiti*s  operation  is  a-**  foUowl 
with  the  piitient  in  extreme  Trendelenburg  portion, 
is  always  found  unusually  deep.     The  rectum  is  p 
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or  silk  sutures  are  now  passed  circularly  around  the  euldesac  of  Douglas,  the 
lowest  suture  being  plaeeil  jiViout  1  inch  alxive  the  lowest  fxmit  of  the  pouch. 
About  five  or  six  sutures  are  placed  one  alx>VT  the  other,  so  that  wlien  drawn 
taut  they  completely  obliterate  the  culdesac. 

When  the  sutures  reH<*h  the  n^Kit>n  of  the  supra v^aginal  portion  of  the  cervix 
and  body  of  the  uterus  they  include  the  muscular  tissue  of  these  structures.  It 
is  imi^ortant  to  avoid  injuring  the  ureters  and  the  internal  iliac  vessels. 

The  after-treatment  is  the  same  as  that  of  any  pelvic  operation.  The 
bowels  are  left  to  move  of  themst^lves, 

HEMORRHOIDS 

The  three  principal  surgical  proeetlures  fyr  the  treatment  of  hemorrhoids 
are  Allinghani*s  dissection  and  ligation  of  the  hemorrhoidal  artery,  White- 
head's radical  removal  of  the  hemorrhoidal  tissue,  and  the  clamp  and  cautery 
operation. 

By  far  the  most  rational  and  useful  of  these  operations  is  the  method  of 
dissection  and  ligation.  AVith  the  patient  in  the  jxTiueal  iwsition,  the  sphincter 
is  first  thorouglily  but  not  injudiciously  dilated  (Fig.  479).  The  hemorrhoids 
are  thus  brought  prominently  into  view.  The  most  conspicuous  ones  are  then 
removed  in  the  fnihnving  manner; 

The  most  salient  part  of  the  hemorrhoid  is  seizefl  witli  an  arter>'  clarap  and 
lifted  u]>.  The  mucous  membrane  over  the  hemorrhoid  is  iiu-ised  by  a  narrow 
oval  incision,  inclndiiig  the  part  seized  by  the  clamp  and  running  m  a  radiating 
direction  with  refcrenrc  to  tlie  anus  (Fig.  480). 

WTien  the  incision  through  the  membrane  has  been  ma<h%  the  pile  is  still 
further  freed  with  a  few  snips  of  the  scissors  until  the  pedicle  containing  the 
arter\'  is  reached.  This  is  tied  with  fine  eatgut,  leaving  the  peiUcle  rather 
long  (Fig.  481)»  It  is  impctrtant  not  to  remove  t<io  much  of  the  mucous  mem- 
brane on  each  side  of  tlie  4'lanii).  After  the  removal  of  the  hemorrhoid  the 
edges  of  the  woun<l  fall  ttjgether.  We  are  accustomed  to  approximate  these 
edges  with  a  few  tine  catgut  stitches.  >H>me  reganl  this  as  uimeeessary.  The 
other  hemorrhoids  are  then  treated  in  the  same  way.  Nothing  but  an  external 
sterile  dressing  is  needed.  In  a  severe  case  the  bowels  are  kept  closed  for  nine 
days;  in  a  mild  case,  four  or  five  days. 

If  gas  is  troublesome,  a  very  tine  rubber  or  silver  tube  may  be  inserted  and 
left  for  several  hours  each  day.  The  bowels  may  Ix^  moved  by  oil  catharsis  and 
enrnia. 

Whitehead's  Operation.—  The  method  of  radical  removal  of  the  entire 
hemorrhoidal  area  should  not  he  used  as  a  routine  measure,  but  reserx^ed  only 
for  those  severe  cases  where  the  hemorrhoids  appear  in  a  great  annular  pro- 
lapsed mass  aix)ut  the  anus  anfl  the  imlividual  piles  are  scarcely  distinguishable. 
Since  ttie  operation  was  announ(T'd  numerous  technics  have  IxHm  described. 
We  are  accustomed  to  perform  the  oixTation  in  the  following  way; 
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Patient  in  the  perineal  position. .  The  sphincter  is  well  dilated.  Four 
points  are  taken  in  the  mucous  membrane  of  the  bowel  at  a  level  just  behind 
its  junction  with  the  anal  membrane.  At  these  points  sutures  with  long  ends 
are  placed,  to  be  used  for  the  purpose  of  traction  and  holding  the  bowel  in 


Fkk  479. — Operation  for  Hemorrhoids. 
Stretching  the  sphincter. 


position  for  further  manipulation.  The  incision  for  the  removal  of  the  annular 
mass  is  now  outlined  for  one-fourth  or  one-half  the  circumference,  the  outer 
incision  hoinp:  at  the  junction  of  skin  and  anal  membrane,  and  the  inner  Ix^ing 
at  the  junction  of  the  anal  membrane  and  that  of  the  bowel.  Care  must  W 
taken  not  to  carry  the  incision  too  far  out  on  the  skin,  nor  too  far  in  on  the 
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mucous  membrane,  in  either  of  which  cases  serious  contractions  may  later  de- 
velop. 

The  hemorrhcridal  mass  is  then  removed  by  knife  or  scissors  over  the  dis- 
tance marked  out.    Hemorrhage  is  stopped  by  deep  ligation  and  not  by  the 
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Fig.  480. — Ligation  op  Hemorrhoids. 
The  hemorrhoid  has  been  grasped  and  brought  to  view  by  fine  pressure  forceps.     The  hemorrhoid  is 

dissected  by  knife  or  scissors. 

sutures  that  approximate  the  skin  and^  mucous  membrane.     When  the  hemor- 
rhage has  been  controlled  the  skin  and  mucous  membrane  are  united  with  fine 


Fio.  481. — ^Ligation  of  Hemorrhoids. 
The  hemorrhoid  has  been  dissected  out  and  its  pedicle  is  being  tied.     The  wound  may  be 
closed  with  a  fine  catgut  suture  or  it  may  be  left  without  suture,  the  edges  fulling  together  naturally  in 
good  coaptation. 


catgut  sutures.    When  the  section  of  the  operation  first  outlined  has  been  com- 
pleted, another  section  is  treated  in  the  same  way.     It  often  happens  that  the 
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skin  is  Yery  red  undent  as  a  result  of  old  eicternal  hemorrhoids.      In  t 

there  i*^  too  murii  skin  to  match  the  rorresponding  edge  of  raucous  rnembi 
This  difficulty  is  easily  obviated  by  euttinj^;  wedge-s^haped  pieces  from 
dundant  skin-flap  and  si^emng  the  wedge  edg^cs  with  fine  catgut.     With  a  littl 
ingenuity  the*  skin-flap  can  be  made  to  Ht  the  mucous  membrane  exactly 

The  method  descril^d  is  at  first  tedioUHp  hut  after  a  few  trials  eao  be  d 
rapidly. 

A  sterile  dressing  is  applied  to  the  anus.     The  buweb  are  kept  closed  fo 
several  days.   If  swelling  occurs,  it  is  relieved  by  applieations  *jf  hot  salt  soJut 


>lt*v 


iir 


Fig.  482. — WhitehIsad's  Operation  for  Hemorrhoids. 
Four  guide  sutures  have  been  placed  in  the  rectjU  mucous  membrane  to  bring  it  down  into  viet 
Th<'  circular  ring  of  hemorrhoids  is  being  dissected  off  with  knife  or  scissors,  care  being  taken  to  mal 
the  wound  edges  smooth  and  even  and  not  to  carry  the  dissection  too  far  out  on  the  skin. 


Clamp  and  Cautery. — In  our  practice  the  clamp  and  cautery  method  < 
trc  ating  hemorrhoids  has.  been  given  up  in  favor  of  dissection  and  ligatun 
because  of  the  greater  frequency  of  postoperative  fissure  and  of  the  higher  pei 
cent  age  of  recurrence  in  the  former  method. 

The  operation  is  as  follows:  Dilatation  of  the  sphincter,  with  the  patient  i 
the  perineal  position.     The  most  conspicuous  hemorrhoid  is  seized  by  an  arter; 
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forceps  at  its  most  salient  {xnnt  and  lifted  up.  A  special  crushing-clamp  is 
then  applied  including!;  the  entire  pile,  Imt  ntit  imi>lieatiiig  the  skin  or  nuicous 
membrane  of  the  bowei.  It  Is  of  nmeh  iniixjrtaiire  that  the  clamp  be  adjusted 
to  the  pile  in  such  a  way  that  it  han  a  radial  direction  with  reference  to  thfr  cir- 
cumferenee  of  the  anus.  This  is  to  insure  the  approximation  of  the  wound 
edges.      When  the  clamp  has  been  properly  adjustt^d  and  applied  so  as  to  crush 


FlQ.  4Ki. — WHTTlCtrBAD'S  OPERATION  POH  Hie!i|fJKI«101DS. 

The  rinff  of  ]it*morrhi)iilN  has  been  disscctwl  ofT.  Thf  mticous*  motubrHnt'  of  the-  rectum  is  lx?ing 
t}<?wiM  to  Un*  ("ircijlar  wnmnd  wief  of  tin'  skku  It  is  rniiveMifnt  in  placp  four  sutures  first  hm  m  the 
drawing.  It  the  «kiii  is  n^dundnuU.  at  any  i>oint  a  wedtit'-^hnpvd  pieee  may  h»e  inii  from  the  skiii. 
In  this  way  the  wound  vdg.e  of  thf!  skin  riia^^  ^n-  made  to  lit  estictly  that  of  the  mucous  mpmbriiue. 


the  artery  supplying  the  hemorrhoid,  the  portion  of  the  pile  projecting  alx>ve 
the  plane  of  the  damp  is  burned  off  with  the  actual  cauter\^  kept  at  a  moderate 
dull-red  heat.  In  this  way  the  principal  Itemorrhoids  are  removed.  There  is 
more  danger  from  postoperative  hemorrhage  after  this  operation  than  from  the 
other  two  methods  descriliecL  The  after-treatment  should  l>e  the  same  and  as 
long  continued  after  this  operation  as  after  the  others. 
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FISTtJLA  IN  AH  a 


The  surgical  treatment  of  fistula  in  ano  consists  either  of  incision  of  th€ 
tract  and  o[icii  treatment  of  the  wound,  or  of  dissection  of  the  fistulous  tract 
with  partial  closure  and  drainage  of  the  wound. 

By  the  first  method  a  director  is  passed  through  the  fistulous  opening  and 
out  through  the  anal  orifice  (Fig.  484).  The  tissues  are  then  slit  wth  a  sharp 
knife  carried  along  the  groove  of  the  director.  In  this  way  a  part  of  the  sphincter 
muscle  is  always  cut*  Tliis  may  do  no  harm  if  only  the  external  fiLien*  are  cut* 
If,  however,  the  intemtU  filjers  are  severed,  fecal  incontinence  is  likely  to  follow. 


Fig.  484.^-Fi8Tula  in  Ano.     Open  Method  of  Operation. 
A  (lirortor  is  introduced  into  the  fistulous  tract  and  an  incision  made  along  the  director.     The 
ojx'ii  wound  is  parked  and  allowed  to  granulate.     In  making  t'he  incision,  fibers  of  the  sphincter 

imix  Ic  arc  severed  to  a  greater  or  less  extent. 


The  wound  is  packed  and  kept  open  with  iodoform  gauze  for  a  week  or  so, 
\\'\wn  it  is  allowed  to  heal.  In  some  cases  the  open  method  just  described  is  the 
onl\-  one  feasible,  especially  in  those  cases  where  the  surrounding  tissue  is  under- 
mined and  unhealthy. 

In  the  majority  of  cases  seen  in  gjmecologic  clinics  the  dissection  method  is 
entirely  feasible  and  preferable.     The  author's  technic  is  as  follows: 

'Vhv  fistulous  tract  is  first  explored  with  a  fine  probe  to  detennine  its  direc- 
tion, whether  it  is  simple  or  complex,  and  whether  or  not  it  communicates  with 
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lumen  of  the  bowel.  A  director  is  then  introduced,  being  brought  out  through 
the  anal  orifice  if  there  is  a  definite  opening.  If  no  opening  is  found,  no  attempt 
is  made  to  force  it  through.  With  the  director  in  place,  an  incision  is  made  as 
shown  in  Fig.  485. 

It  is  on  the  principle  of  the  so-called  ''apron"  incision  for  complete  tear  of 
the  sphincter  originally  devised  by  J.  C.  Warren,  and  is  designed  to  protect  the 
wound  as  much  as  possible  from  contamination  from  the  anal  orifice. 

A  semicircular  incision  is  made  through  the  skin  outside  the  border  of  the 
anus.  At  right  angles  to  this  an  incision  is  made  to  the  fistulous  opening  along 
the  course  of  the  director.     On  reaching  the  fistulous  opening  the  incision 


Fig.  485w — Operation  for  Fistula  in  Ano  (Author's  Method). 
Dissection  of  the  tract.     A  director  is  introduced  into  the  fistulous  opening.     The  red  line  indicates 

the  line  of  incision. 


encircles  it  with  a  margin  of  about  J  inch.  Through  the  incision  thus  outlined 
the  fistula  is  now  dissected  out  as  a  tube  surrounding  the  director  (Fig.  486). 
In  order  to  keep  the  fistula  tense  for  the  purpose  of  dissection  it  is  seized  at  its 
end  with  a  pair  of  toothed  clamps,  by  which  it  can  be  held  in  a  convenient 
position;  the  dissection  is  then  carried  to  the  end  of  the  fistula.  If  there  are 
ramifications  of  the  fistulous  tract,  these  are  also  dissected  out.  As  little  damage 
is  done  to  the  fibers  of  the -sphincter  muscle  as  possible,  it  being  unnecessary 
sometimes  to  cut  them  at  all. 

If  the  fistula  has  entered  the  lumen  of  the  bowel  the  opening  is  first  closed 
with  fine  catgut  sutures  applied  from  the  wound  side.     If  the  sphincter  has  been 
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PISTDLA  m  ANO 

The  surgical  treatment  of  fistula  in  ano  consists  eith^ 
tract  and  open  treatment  of  the  wound,  or  of  dissection  of 
with  partial  closure  and  drainage  of  the  wound. 

By  the  first  method  a  director  b  pai^sed  through  the 
out  through  the  anal  orifice  (Fig.  484).     The  tissues  are 
knife  carried  along  the  groove  of  the  director.      Iti  this  way 
muscle  is  always  cut.     This  may  clo  no  harm  if  uniy  the 
If,  however,  the  internal  fibers  are  severedi  fc3cal  incontiu' 
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Fig.  484.— Fistula  in  Ano.     O 
A  director  is  introduced  into  the  fistulous  tra* 
open  wound  is  packed  and  allowed  to  >?ranulate. 
muscle  are  severed  to  a  greater  or  less  extent. 


The  wound  is  packed  and  kept  op* 
when  it  is  allowed  to  heal.     In  some  ( 
only  one  feasible,  esj^ecially  in  those  « 
mined  and  unhealthy. 

In  the  majority  of  cases  seen  in 
entirely  feasible  and  preferable.     T 

The  fistulous  tract  is  first  explo 
tion,  whether  it  is  simple  or  comp 
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The  results  of  this  operation  in  the  author^s  hands  have  been  excellent,  the 
percentage  of  delayed  convalescence  and  discouraging  recurrence  being  much 
less  than  after  the  employment  of  other  methods.     One  of  the  chief  advantages 
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Fig.  487. — Operation  for  Fistula  in  Ano  (Author's  Method). 
The  fistulous  tract  has  been  dissected  out.     A  few  buried  approximating  stitches  of  fine  catgut 
have  l)een  applied  to  any  severed  fibers  of  the  sphincter  muscle.   The  wound  is  closed  by  silkworm- 
gut  Mutures  the  ends  of  which  are  shotted.      A  small  rubber  drain  is  placed  from  the  cavity  of  the 
wound  through  a  stab- wound  below  the  main  incision. 

of  the  operation  is  that  the  sphincter  muscle  receives  a  minimum  of  damage, 
and  if  it  is  seriously  injured  it  can  be  repaired  at  the  time  of  the  operation. 


ELTING'S  OPERATION  FOR  FISTULA  IN  ANO 

The  sphincters  are  first  thoroughly  dilated.  The  general  direction  of  the 
sinus  or  sinuses  is  first  investigated  with  a  fine  probe  through  the  external 
op)ening.  A  circumcision  is  then  made  about  the  anus  at  the  point  where  the 
mucosa  of  the  bowel  joins  the  skin,  as  in  the  Whitehead  operation  for  hemor- 
rhoids. The  mucous  membrane  of  the  bowel  is  dissected  upward  well  above  the 
internal  opening  of  the  fistula  if  it  can  be  demonstrated.  If  such  an  opening 
cannot  be  seen,  the  dissection  is  carried  to  the  * 'white  Une,"  which  indicates  the 
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insertion  into  the  rectum  of  the  levator  ani  muscle.  By  this  dissection  all  con- 
nection of  the  bowel  with  the  fistulous  tract  is  severed.  The  external  opening 
or  openings  are  then  dilated  and  the  fistulous  tract  in  all  its  ramifications  thor- 
oughly cureted,  care  being  taken  not  to  injure  the  sphincter  muscle.  The  free 
margin  of  bowel. made  by  the  first  dissection  is  now  trimmed  off  above  the  level 
of  the  internal  fistulous  opening,  and  the  edge  of  the  upper  segment  of  bowel 
united  to  the  skin  of  the  anus  by  interrupted  sutures  of  fine  silk  or  catgut,  as  in 
the  Whitehead  operation  for  hemorrhoids.  The  external  fistulous  opening  is 
lightly  packed  with  gauze.  The  bowels  are  moved  in  two  days.  The  external 
openings  heal  gradually  by  granulation. 

VARICOSE  VEINS  OF  THE  LEG 

There  are  numerous  operations  employed  for  the  cure  of  varicose  veins,  all 
of  them  more  or  less  subject  to  failure.     Of  these  may  be  mentioned  the  circular 
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Fic.  4.'SS. — Mayo's  Operation  for  Varicohe  Veins. 
Showing  the  manner  of  making  the  incisions. 


incision  of  Schode;  multiple  incision  and  ligation;  Trendelenburg's  resection  of  a 
portion  of  the  internal  saphenous  vein  in  the  upper  thigh;  complete  dissection  of 
the  vein  by  long  incision,  and  Mayo's  subcutaneous  enucleation  with  a  specially 
devised  instrument. 

Of  these,  the  Trendelenburg  operation  is  the  simplest,  and  can  l^e  usetl  in 
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many  cases,  especially  in  those  which  are  complicated  with  a  varicose  ulcer.  The 
Schede  operation,  once  popular,  is  at  present  comparatively  Utile  used.  Multiple 
incision  and  ligation  is  a  long  and  tedious  operation,  but  in  some  cases  must  be 
resorted  to.  Complete  dissection  of  the  vein  is  a  long  operation  and  entails 
too  great  a  risk  in  the  event  of  sepsis,  which,  in  view  of  the  extremely  long  wound, 
constitutes  a  grave  danger.  In  the  majority  of  cases  the  subcutaneous  enuclea- 
tion by  Mayors  method  is,  in  our  experience,  the  most  desirable.  When  the  vein 
walls  are  very  thin  and  frangible  the  operation  does  not  work  out  as  smoothly 
as  one  would  wish,  but  in  this  case  the  principle  of  enucleation  may  be  com- 
bined with  a  large  number  of  incisions,  and  satisfactory  results  obtained,  though 
the  operation  may  be  long  and  laborious.  The  technic  of  the  operation  is  as  fol- 
lows: The  leg  is  held  in  an  elevated  position  either  by  an  assistant,  who  holds 
the  patient's  heel  in  the  palm  of  the  hand,  or,  as  Mayo  recommends,  slinging 
the  foot  to  an  upright  at  the  end  of  the  operating  table.  A  small  transverse 
incision  is  made  on  the  inner  side  of  the  thigh  just  below  the  saphenous  opening. 
The  vein,  as  a  rule,  is  easily  found.  In  very  fat  patients,  in  whom  the  landmarks 
are  less  easy  to  determine,  it  may  be  necessary  to  enlarge  the  incision  one  way 
or  the  other  in  order  to  encounter  the  vein.  When  the  vein  has  been  found, 
it  is  severed,  the  proximal  end  being  hgated  and  the  distal  end  seized  with  a  clamp. 


Fio.  489. — Instrument  Used  for  Stripping  the  Vein  in  Mayo's  Operation  for  Varicose  Vein^. 

The  distal  end  is  freed  and  drawn  out  a  short  distance  into  the  wound  and 
threaded  into  the  loop  at  the  end  of  the  enucleator.  This  is  a  special  instrument 
devised  for  this  operation  by  the  Mayos,  and  is  constructed  like  a  very  long 
blunt  curet,  with  the  end  bent  at  an  angle  (Fig.  489).  When  the  vein  has  been 
threaded  into  the  loop,  its  end  is  held  with  moderate  tension  by  a  clamp.  The 
enucleator  is  forced  gently  but  firmly  through  the  subcutaneous  tissues  loward 
the  knee  in  the  direction  of  the  vein.  An  assistant  steadies  the  tissues  with  his 
hands  placed  one  on  each  side  of  the  end  of  the  instrument.  As  the  enucleator 
is  forced  through  the  tissues  the  lateral  branches  of  the  vein  are  torn  off.  In  a 
favorable  case  the  point  of  the  instrument  may  be  carried  to  a  few  inches  above 
the  knee  before  it  becomes  impossible  to  push  it  further  without  exerting  too 
great  tension  on  the  vein.  The  point  is  then  forced  up  against  the  skin  and  a 
small  transverse  incision  made  over  it. 

The  vein  thus  brought  into  view  is  drawn  out  of  the  opening  and  also  from 
the  loop  of  the  instrument,  which  is  extracted  from  the  first  wound.  The  vein 
is  again  threaded  into  the  loop,  and  the  enucleator  forced  through  the  tissues 
to  a  point  below  the  knee.  This  section  of  the  vein  is  the  most  important  to 
remove,  and  also  the  most  difficult,  for  it  contains  branches  that  anastomose 
both  with  the  external  saphenous  vein  and  with  the  deep  venous  circulation  of 
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TECHNIC 

Author's  Note. — In  writing  the  following  section  the  author  realizes  the  wide  divergence 
of  opinion  that  exists  among  gynecologists  in  regard  to  many  matters  of  technical  detail. 
The  methods  here  described  are  those  in  use  at  the  present  time  at  the  Brookline  Free  Hospital 
for  Women  and  are  the  result  of  many  years  of  trial  and  comparison  with  other  methods. 
To  the  experienced  gynecologist  who  has  worked  out  his  own  technic  the  section  may  be  of 
little  interest.  To  the  beginner  it  is  offered  either  for  imitation  or  as  a  groundwork  from 
which  an  individual  technic  may  be  developed.  Many  of  the  instructions  contained  in  this 
section  have  already  been  mentioned  throughout  the  book  in  discussing  the  treatment  of  the 
various  gynecologic  diseases. 

EXAMINATION  OF  THE  PATIENT 

Pelvic  examination  in  the  office  should  be  made  only  in  the  presence  of  an 
attending  nurse  or  a  female  friend  of  the  patient,  preferably  a  relative.  The 
patient  is  first  instructed  to  empty  her  bladder,  and  then  to  loosen  her  clothing 
about  the  waist  and  to  remove  her  corsets.  The  nurse  arranges  the  patient 
on  the  table  with  a  sheet  draped  over  the  knees,  the  abdomen  being  exposed  so 
that  it  may  be  inspected  and  palpated.  It  is  inadvisable  to  cover  the  face, 
as  pain  and  tenderness  can  best  be  detected  by  watching  the  facial  expression. 

In  the  examination  of  a  gynecologic  patient  the  attention  should  first  be 
directed  to  the  abdomen.  Its  contour  will  give  evidence  of  large  tumors, 
abnormal  fat,  hernia  formation,  ascites,  accumulation  of  gas,  etc.  Undue 
laxity  of  the  abdominal  muscles  with  diastasis  is  frequently  noticeable  at  the 
first  glance. 

Palpation  of  the  abdomen  must  be  undertaken  with  the  utmost  gentleness 
and  delicacy  of  touch.  The  first  point  for  examination  should  always  be  the 
uterine  region  immediately  above  the  pubes.  If  the  fundus  of  the  uterus  can 
be  felt  it  may  be  assumed  that  some  abnormality  is  present,  the  conditions 
which  produce  this  sign  being  most  commonly  pregnancy,  myoma,  or  a  tumor 
in  the  posterior  culdesac  which  presses  the  uterus  forward  into  anteposition. 
The  ovarian  regions  are  ttien  palpated,  at  first  gently,  then  firmly  and  deeply, 
for  the  discovery  of  possible  adnexal  tumors,  and  to  elicit  tenderness  if  pelvic 
inflammation  is  present. 

AttenticMi  is  next  directed  to  the  abdominal  rectus  muscles,  with  special 
reference  to  imdue  rigidity  or  laxness.  If  rigidity  and  tenderness  are  present, 
it  must  be  determined  whether  the  muscular  spasm  is  general,  or  whether  it  is 
confined  to  or  more  marked  in  one  muscle,  or  whether  it  is  localized  in  a  cer- 
tain area,  as  in  the  pelvis,  the  appendix  region,  the  epigastrium,  etc.  In  deter- 
mining muscular  spasm  of  the  abdominal  recti  it  is  of  the  very  greatest  im- 
portance to  distinguish  between  voluntary  and  involuntary  muscle  contrac- 
tions.    Many  patients  from  fear,  resentment,  or  lack  of  nervous  control  will 
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hild  the  ahdcKtniiml  mugcles  in  a  coatmimua  state  of  rigid  contraction,  whidi 
maktm  the  afadomixkal  examination  difficult  and  confusing, 

fciiiJrtifii  of  the  abdominal  wail  with  diastasis  m  usually  quite  appanrnt 

fr^  in^R  loo  and  palpation.     It  hi  made  more  evident  by  asking  the  pstient 

or  still  better  by  raising  the  patient's  shoulders  a  few  inches  from  tk 

I     the  recti  an?  brought  into  finn  contraction.     Umbilical  and  post- 

I    miag  are  brought  iato  prominent  view  in  thiis  way. 

Eir«y      dogjinal  examination  should  include  as  a  routine  eareful  psilpa- 

tioA  gi  the  tffioik::^  of  the  appendix,  gall-bladder »  liver,  stomach,  kidneys,  and 

f  the  sjinptoms  do  not  call  i>articnlar  attention  to  these  organs. 

If  dbdo    iiial  enlargement  is  discovered,  one  must  first  determiae  whHher 


SO*  m  m 

Afaileiy  mAde  cwst  the  i 
tf  ibe  Taguial  examinatio    i^ 

WhiA  aH  possible  i       mat 
■L  tte  Vipnal  ejcai 
Thr  €Slenial  g^'nitals 
niatb  e 
luethral  eanu 
vi  the  vulva 
He.     If  tiM*  a 
b  heH  deirrmincd  b( 
miet  of  the  torn  | 

When  the  patient  m 


ion,  or  to  ascites.     U  n  iK*lvir  ixumr 
i  its  natun*  must  Ui^iually  be  def 
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HI 
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1  gained  from  palpation  of  the  abdo- 
m. 

t  inspected  under  a  good  light.  Ah- 
ction  are  genital  atrophy,  abnomioi 
of  Skene's  and  Bartholin *b 


Hi 

elaxation  of  the  vaginal  outlet,  hemSp^ 
amoimt  of  prolapse  of  the  va^nal 
efingers  of  the  two  bands  in  the  two 
ii^essing  firmly  downward  toward  the 
to  strain  a^?  in  the  act  of  defecation 
•d!>*  Mi^mw  and  pt.»5terior  walb  of  the  vagina  roll  outward  and  :^how  dii^tinctly 
v  vrttvHxnt  of  cystocele  and  rectocele  present. 
IV'^  examination  by  vagina  is  first  made  with  the  left  forefinger,  which 
^xu.'At  b%f  w^4l  lubricated.     The  best  lubricants  are  made  from  glycerin  and 
st.>^»tv^^     If  one  of  these  preparations  cannot  be  had,  soap  and  warm  water  is 
j,..->-,x   >5jiiR4faotory.     Vaselin  preparations  are  disagreeable,  and  if  gloves  are 
>tvi  \c^  iacquriiHis  to  the  rubber. 

'^  \^>:  R^refinger  is  introduced  through  the  introitus  with  the  hand  in  the 

vo::K*a  X  p«voation,  pressure  being  exerted  on  the  perineum,  in  order  to  avoid 

-    Hi.vit  *>  ^^ble  contact  with  the  urethra  and  clitoris.     Passage  through 

tr    j%rv4«tife5^  mtt^t  be  made  with  extreme  gentleness  and  deliberation,  for  any 

r%HJi^  movement  will  cause  the  patient  to  contract  the  muscles  of  the 

.^ii»i  lU^^.    When  the  first  phalanx  of  the  forefinger  has  passed  the 

^%t  httifed  is  turned  into  the  position  of  supination,  which  gives  a  spiral 

.<.►  CM  <M[lering  finger.     The  patient  is  now  requested  to  relax  as  much 

tjbi^  is  best  accomplished  by  separating  the  legs  widely.     K  the 

pMCt  gf  the  examination  has  been  ungentle  or  inconsiderate  it  is 

proper  relaxation  on  account  of  the  patient's  fear  of  being 
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When  the  forefinger  has  reached  the  cervix,  the  external  os  is  palpated  and 
such  conditions  noted  as  the  direction  of  the  cervix,  laceration,  eversion,  hyper- 
trophy, cystic  nodules,  malignant  infiltration,  etc.  Next,  the  finger  feels  along 
the  anterior  wall  of  the  vagina,  noting  -the  anterior  wall  of  the  uterus,  if  it  is  in 
the  forward  position,  and  distinguishing  the  amount  of  angulation  between  cervix 
and  body.  The  lateral  and  posterior  fomices  of  the  vagina  are  explored  for  the 
discovery  of  such  abnormalities  as  vaginal  scars,  cysts,  hypoplastic  shortening, 
parametrial  infiltration,  or  the  protrusion  toward  the  vagina  from  above  of  a 
tumor  or  pelvic  abscess. 

The  right  hand  is  now  placed  on  the  abdomen  above  the  pubes  and  a  bi- 
manual examination  made  of  the  internal  pelvic  organs.  The  position  of  the 
uterus  is  first  determined.  This  is  best  accomplished  by  placing  the  forefinger 
under  the  cervix  and  lifting  the  uterus  toward  the  abdominal  wall  until  the 
right  hand  can  palpate  the  fundus,  and  note  its  size,  consistency,  and  contour. 

If  by  lifting  the  uterus  toward  the  anterior  abdominal  wall  the  fundus  can- 
not be  felt  by  the  right  hand  the  uterus  must  be  in  some  form  of  retroposition, 
the  degree  of  which  is  then  determined  by  forcing  the  left  forefinger  deeply  into 
the  posterior  fornix  of  the  vagina  and  palpating  the  posterior  wall  of  the  uterus. 
If  the  vagina  is  deep  or  the  patient  very  fat,  this  last  maneuver  may  be  greatly 
facihtated  if  the  examiner  places  his  left  elbow  against  his  hip,  by  which  firm 
and  powerful  pressure  may  be  exerted  without  causing  the  patient  pain. 

Prolapse  of  the  uterus  is  measured  by  placing  the  left  forefinger  on  the  cervix 
and  requesting  the  patient  to  strain  as  in  the  act  of  defecation,  when  the  amount 
of  descensus  may  be  noted.  A  more  accurate  method  is  by  examination  in  the 
standing  position. 

When  the  position,  size,  and  consistency  of  the  uterus  have  been  investigated, 
the  sides  of  the  pelvis  are  explored.  The  examining  finger  passes  into  the  left 
posterior  fornix  of  the  vagina,  pressing  in  deeply,  while  the  right  hand  is  shifted 
to  the  lower  left  quadrant  of  the  patient's  abdomen  and  pressed  inward  as  if  to 
meet  the  forefinger  of  the  examining  hand.  In  this  way  the  adnexa  are  forced 
downward  toward  the  left  forefinger,  which  is  thus  enabled  to  palpate  the  lower 
hemisphere  of  the  ovary.  In  a  normal  pelvis  the  adnexa  cannot  be  felt  by  the 
external  hand,  while  the  finger  in  the  vagina  feels  only  one  pole  of  the  ovary 
unless  the  patient  is  very  thin.     A  normal  tube  cannot  ordinarily  be  palpated. 

Bimanual  examination  of  the  adnexa  reveals  such  pathologic  conditions  as 
prolapsed  and  cystic  ovaries,  ovarian  tumors,  tubal  pregnancy,  salpingitis, 
chronic  pelvic  inflammation  with  immobilizing  adhesions,  etc.  Of  great  im- 
portance in  examining  the  adnexa  is  the  detection  and  proper  interpretation 
of  pain,  and  here  again  must  be  emphasized  the  necessity  of  distinguishing  pain 
from  some  pathologic  process  and  that  which  may  be  elicited  by  rough  manipu- 
lation. 

When  the  adnexa  of  the  left  side  have  been  investigated  attention  is  directed 
to  the  right  side.    When  the  examiner  stands  between  the  patient^'s  knees  he  is 
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not  in  an  advantageous  position  to  explore  the  right  side  with  the  left  forefinger. 
The  left  forefinger  is,  therefore,  withdrawn  from  the  vagina  and  the  right  fore- 
finger inserted,  the  left  hand  now  being  used  on  the  abdomen. 

A  very  satisfactory  method  of  exploring  the  right  side  without  withdrawing 
the  left  forefinger  is  for  the  examiner  to  step  to  the  left  side  of  the  patient,  in 
which  position  it  is  easy  to  reach  deeply  into  the  right  fornix  of  the  vagina  with 
the  left  forefinger. 

When  it  is  necessary  to  inspect  the  cervix  and  upper  part  of  the  vagina  and 
to  make  local  applications,  a  speculum  must  be  used.  This  may  be  done  with 
the  patient  on  the  back,  in  which  case  a  bivalve  speculum  is  usually  employed. 

A  much  more  efficacious  and  convenient  method  is  the  classic  one  by  which 
the  patient  is  first  placed  in  the  Sims  position,  the  success  of  the  procedure 
depending  chiefly  on  securing  a  proper  position.  It  is  necessary  that  the 
examining  table  be  fitted  with  a  Sims  shelf  extending  from  the  left  lower 
comer.  The  patient  is  made  to  he  on  her  left  side  with  feet  and  legs  supported 
by  the  shelf.  The  left  hip  should  correspond  as  closely  as  possible  to  the  lower 
right  comer  of  the  table.  The  right  shoulder  should  be  in  contact  with  the  right 
edge  of  the  table,  while  the  left  arm  rests  along  the  other  edge.  In  this  way  the 
patient  is  made  to  lie  upon  her  breast. 

The  nurse  stands  at  the  patient's  back,  separating  the  Ups  of  the  vulva  with 
the  tips  of  the  fingers,  while  the  Sims  speculum  is  being  introduced  by  the  ex- 
aminer. When  the  speculum  has  been  properly  placed  the  nurse  seizes  it  firmly 
with  her  right  hand,  still  retracting  the  buttocks  with  the  fingers  of  her  left 
hand. 

In  order  to  secure  a  good  exposure  of  the  cervix  and  vault  of  the  vagina 
it  is  necessary  for  the  examiner  to  depress  the  anterior  vaginal  wall  with  a  cotton 
stick  or  other  convenient  instrument.  The  Sims  position  is  of  especial  advantage 
in  inspecting  the  cervix,  for  removing  specimens  of  tissue  for  microscopic  ex- 
aminations, for  probing  the  cervical  canal,  and  for  the  application  of  tampoa"^ 
and  medicinal  substances  to  the  vaginal  canal. 

Occasionally  the  knee-chest  position  is  useful  for  vaginal  examinations.  In 
this  position  two  Sims'  speculums  may  be  employed,  applied  one  to  the  poste- 
rior and  one  to  the  anterior  wall  of  the  vagina.  The  knee-chest  position  is  un- 
comfortal)le  and  disagreeable  to  the  patient,  and  as  it  has  little  advantage  over 
the  Sims  ix)sition  it  need  rarely  be  used. 

PELVIC  EXAMINATION   IN  A  PRIVATE  HOUSE 

Whenever  possible  g>'necologic  patients  should  be  examined  at  the  office, 
on  a  proj^er  table  with  good  light.  When,  however,  it  is  necessarj'  to  make  the 
examination  at  the  patient's  home  the  patient  is  instructed  to  Ix?  in  bed.  The 
abdominal  part  of  the  examination  is  made  with  the  patient  l>ing  near  the  edge 
of  the  bed.     For  the  bimanual  part  of  the  examination  it  is  advantageous  for 


the  patient  to  lie  across  the  bed.  In  order  to  bring  the  pelvis  into  a  good  position 
for  palpation  of  the  or^an^J  the  bnttot'ks  should  extend  over  the  edge  of  the  bed, 
the  feet  being  supported  on  two  chairs  or  on  the  knees  of  tlie  exauiiner,  who  is 
Heated  in  a  chair  in  front  of  the  patients  If  in  this  position  the  examination  is 
unjsati8facton>  it  may  be  farilitated  V>y  ha\ing  an  assistant  sit  on  the  bed  beside 
the  patient  and  raise  the  thighs  until  they  are  in  contact  with  the  abdomen. 

ABDOMINAL  OPERATIONS 

Preparation.^ — In  the  performance  of  tx^lvie  operations  by  the  abdominal 
route  the  preparation  of  the  bowels  is  of  ver>'  great  importanee,  for  if  they  are 
distended  and  cannot  easily  be  kept  away  from  the  surgical  field  the  technical 
difficulties  of  the  operation  an*  greatly  increased.  Moreover,  a  thorough  prepara- 
ti4m  of  the  bowels  insures  tu  a  certain  extent  against  troublesome  postoperative 
gas  formation.  Surgeons  (hffer  eonsiderabty  in  the  matter  of  catharsis,  castor 
oil  and  calomel  Iwing  the  drugs  most  commonly  used.    Our  method  is  as  follows: 

Unless  the  ease  is  one  of  emergency  the  piitient  is  required  to  enter  the 
hospital  on  the  second  afternoon  before  the  day  set  for  the  operation.  This 
is  done  chiefly  in  order  that  the  patient  may  [mss  through  the  somewhat  deplet- 
ing experience  of  catharsis  at  lea.'^t  twenty-four  hours  before  the  operation  and 
have  a  night  of  unliriiken  rest  inmiediateiy  preceding  tier  unleal.  Accordingly, 
on  the  afternoon  of  entrance  into  the  hospital  calomel  in  i-grain  doses  is  given 
ever}^  half-hour  until  4  grains  have  been  administered.  Calomel  given  in  doses 
of  this  size  passes  rapidly  through  the  intestinal  tract,  and  tinly  very  rarely 
causes  any  of  the  disagreeable  digestive  and  constitutional  symptoms  com- 
monly ascribed  to  its  use.  If  only  a  short  time  is  available  for  tlie  preparation 
of  the  l)owels  it  is  l>etter  to  use  castor  oil. 

Kirly  the  following  morning  the  patient  receives  |  ounce  of  Epsom  salts  and 
in  about  one  hour  is  given  a  high  enema  of  soapsuds  (1  pint).  By  this  form 
of  catharsis  the  patient  undergoes  a  thorough  cleansing  of  the  lx>wel,  but  is  not 
drastically  purged. 

After  tht»  enema  tlie  patient  receives  the  preliminarj-  skin  preparation,  winch 
is  carried  tjut  in  the  following  way:  Hospital  patients  are  first  given  a  wann  tub 
bath.  The  abdomen  and  vulva  are  shaved  and  scrnb1>ed  with  soap  and  water  and 
alcohol,  A  vaginal  d(nj(*he  of  sterile  water  is  given.  Dry  sterile  puds  are  then 
applied.  The  patient  is  allowed  to  be  up  and  alx)ut  the  rest  of  the  day.  Private 
patients  are  i>ermitted  to  leave  the  hospital  during  the  day*and  return  at  5 
o'clock.  At  that  time  the  abdomen  is  washed  with  70  iK*r  cent,  alcohol,  and 
then  painted  with  tincture  of  iodtn  diluted  witli  70  per  cent,  alcohol  (1  to  3), 
A  fresh  sterile  pad  is  applied. 

Early  fin  the  mtirning  of  the  operation  a  cleansing  suds  enema  and  another 
vaginal  tlonche  of  sterile  water  are  given.  When  the  patient  has  Ixrco  anes- 
thetized the  abdomen  is  again  painted  with  tincture  of  iodin  (1  to  3). 
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The  above  preparation  of  the  vulva  and  vagina  Ls  carried  out  as  a  routinp 
measure  in  coBJiinetion  with  the  preparation  idr  all  gj'necologic  abdomiiml 
operations  to  provide  for  possiblD  vaginal  examination  or  drain^e  that  may 
unexpectedly  be  required  during  the  egurse  of  the  operation.  i 

If  the  abdominal  operation  b  preceded  by  a  vaginal  operation  the  vuHti 
and  vagina  receive  an  exXm  cleansing  aft^r  the  patient  is  anesthetized  and  im- 
mediately preci  ling  the  operation  in  the  manner  described  below  for  the  prepara- 
tion of  vaginal  aperations. 


Technii      Detail  in  the  Conduct  of  Abdominal  Pelvic  Operations 


The  patiei      -^y^^-'  - — "  -  "-'-  ^ 
It  is  advisable  to  anestneii)6 
joining  the  oi3erating  room, 
vaginal  preparation  is  necessa 
patient  into  the  operating  room, 
best  to  catheterize  the  bladder  in 
and  to  draw  off  any  possible  re 
fere  with  the  performance  o     he  o] 

The  patient  is  then  in 

wheeled  into  the  ope  rati 
donien  and  the  patient  pi^ijci 

If  the  incision  is  to  be  a  m 
actly  in  the  middle  line,  and  u 
fonnance  of  the  intended  op>eration. 


I 


^^--  jujst  l>efore  taking  the  anesthetie 
the  operating  table  In  a  mom  ad- 
lent  is  fully  anesthetized  whatever 
J  carried  otit  before  wheeling  the 
ation  h  to  be  for  a  pelvic  tumor  it  fe 
termine  the  position  of  the  bladder, 
the  presence  of  which  might  inter- 

idelenburg  (Xjsition  and  the  table 
3oat  of  iodin  is  applied  to  the  ab- 
I  sterile  coverings.  ■ 

should  be  exercised  to  make  it  eic- 
in  is  necessary  for  the  pro|ier  per- 
Ali  small  vessels  in  the  abdominal  fat 
should  be  caught  at  once  with  curved  half-length  clamps  which  fall  out  of  the 
way  when  in  place.  If  the  aponeurosis  is  exposed  without  staining  it  with  blood 
the  linea  alba  is  usually  visible  at  once.  The  fascia  is  opened  along  this  line, 
the  scalpel  entering  the  fatty  space  between  the  bellies  of  the  rectus  muscles. 
The  muscles  are  separated  with  a  few  touches  of  the  knife  and  the  subperitoneal 
fat  brought  to  view.  The  surgeon  then  places  the  forefingers  of  both  hands 
in  the  wound  and  strips  back  the  fat  from  the  peritoneum,  at  the  same  time 
releasing  the  peritoneum  from  the  under  sheath  of  the  rectus  muscles  for 
a  short  distance  from  the  wound.  The  peritoneal  layer  thus  thinned  out  is 
picked  up  with  thumb  forceps  by  the  surgeon  and  the  assistant  and  the 
l^eritoneum  opened  between  the  forceps  by  one  delicate  stroke  of  the  knife. 
The  opening  thus  made  is  enlarged  by  scissors  until  it  will  admit  the  hand 
of  the  operator,  unless  for  some  reason  it  is  important  that  the  wound  be  very 
small. 

The  first  step  is  always  to  investigate  the  pelvis.  If  the  pelvic  condition  is  a 
serious  one,  such  as  a  tumor  or  pelvic  inflanmaation,  attention  is  at  once  directed 
to  that  without  further  exploration  of  the  abdominal  cavity,  this  procedure 
being  deferred  until  the  end  of  the  operation,  and  then  carried  out  only  if  the 
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patient's  condition  warrants  it  or  if  sepsis  has  not  been  encountered  during  the 
pelvic  operation. 

If  the  pehic  condition  is  simple,  requiring  only  a  few  niinntes  for  its  for- 
rection,  as  in  the  case  of  an  unconi plicated  retroversion,  the  appendix  is  s^yught 
for  and  removed.  The  left  hand  is  then  introduce<l  into  the  abdominal  cavity 
and  all  parts  rapidly  explored,  especial  attention  being  paid  to  tlie  palpation  of 
the  gall-bladder  and  to  abnormal  adhesions  in  any  part  of  the  intestinal  tract. 

If  the  pelvic  condition  demands  a  serious  operation  the  abdominal  wound 
is  enlarged  according  to  the  requirements  of  the  case,  a  hysterectomy  demand- 
ing an  incision  of  the  fascia  well  down  to  the  sympliysis.  When  the  incision 
has  been  properly  enlarged  retractors  are  placed  in  the  wound  and  tlie  intestines 
packed  away  from  the  field  of  ofx'ration.  This  may  lie  accomplished  in  the 
folkm'ing  way:  The  anesthetist  has  l)een  previously  instruct  eel  to  have  the 
patient  deeply  narcotizcti  at  this  |x>int  of  the  ojxTation,  for  if  this  is  not  done  the 
manipulation  of  the  intestines  and  the  irritation  of  tlie  gauze  packing  coming 
in  contact  with  the  peritoneum  will  stinmlate  contractions  of  the  ahriominal 
muscles  with  t'onsequent  tlelay  of  the  ^iperation.  In  f)rd(*r  to  remove  the  in- 
testines from  the  operative  field  the  surgeon  first  lifts  with  his  left  hand  the 
coils  of  bowel  which  lie  in  the  jx^lvis  and  pushes  them  toward  the  upper  ab- 
domen. With  his  right  hand  he  pulls  down  the  omentum  so  a.^  to  cover  the 
intestines  as  much  as  |x)ssible.  A  "Western  strip"  wrung  out  in  w^arm  salt 
solution  is  then  placed  against  the  omentum  and  folded  back  and  forth,  forcing 
the  intestinal  contents  into  the  upper  atMlominal  cavity.  A  second  strip  is 
applied  in  like  manner  to  tuck  back  any  loops  of  intestine  that  may  tend  to 
escape.  A  dry  gau7.e  iiandkerchief  is  applied  in  front  of  the  two  strips.  In 
this  way  the  bowel  is  completely  wailed  off  from  the  field  of  operation  in  the 
pel\is.  By  firet  bringing  down  the  omcntmn  and  then  using  moist  gauze  a 
minimum  of  trauma  is  done  to  the  peritoneal  surface  of  the  intestines.  If 
the  bowel  is  involved  in  extensive  pehic  adhesions  these  must  lie  released  before 
the  w'alling-off  gauze  is  applied.  A  strict  count  of  the  s|X)iiges  used  during  the 
operation  must  be  made  by  two  persons  and  a  written  record  kept  by  the  operat- 
ing room  nurse. 

Various  devices  are  employed  to  prevent  the  iK)ssib!e  leaving  in  of  a  s^mnge  in 
the  aMorninal  cariiy,  Onc^  of  these  consists  of  strips  of  braid  sewed  to  the  gauze 
sponges  with  leaden  weights  attached.  Wakefield  uses  a  very  long  strip  of 
gauze  which  is  fed  from  a  pocket  in  the  sterile  abdominal  sheet,  in  which  it  is 
folded  and  fastened. 

Some  operators  protect  the  edges  of  the  w^ound  with  napkins  fastened  to  the 
skin  with  small  towel  clips.     We  liave  not  found  this  necessary. 

In  the  performance  of  pelvic  operations  it  is  important  that  the  surgeon 
adopt  a  definite  line  of  procedure  for  each  opcTation,  and  follow  the  same 
technic  step  by  step  each  time  lie  does  the  operation.  In  this  w^ay  he  is  enabled 
not  only  greatly  to  increase  tlie  speed  with  which  he  works,  but  to  receive  much 
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more  efficient  help  from  his  assistants,  who  in  a  short  time  learn  to  anticipate  his 
every  want. 

Success  in  pelvic  surgery  depends  largely  on  the  avoidance  of  loss  of  blood. 
Bleeding  confuses  the  operation,  causes  delay,  and  is  almost  exclusively  the  cause 
of  postoperative  shock.  It  can  best  be  prevented  by  religiously  following  the 
rule  always  to  clamp  or  ligate  a  vessel  before  cutting  it.  The  important  vessels 
of  the  pelvis  should  be  tied  twice  and  a  generous  stump  left  beyond  the  tie  to 
avoid  later  retraction. 

The  suture  material  used  in  pelvic  surgery  in  our  practice  is,  for  the  most 
part,  chromicized  catgut  of  various  sizes.  The  ovarian  and  uterine  vessek 
should  be  tied  with  No.  2  chromic  gut.  The  ties  are  made  twice  with  triple 
knots.  Other  vessels  may  be  tied  with  No.  1  or  No.  0,  depending  on  their  size 
and  location.  Small  vessels  in  the  bladder  and  intestinal  walls  are  tied  with 
No.  00  gut.    Peritoneal  surfaces  are  stitched  with  No.  0  or  No.  00. 

In  the  pelvis  it  should  be  kept  in  mind  that  knots  and  sutures  are  a  prolific 
cause  of  postoperative  adhesions.  The  surgeon  must,  therefore,  continually 
exercise  his  ingenuity  in  avoiding  as  much  as  possible  the  exposure  of  the  suture 
material  to  peritoneal  surfaces. 

The  difficulties  of  pelvic  surgery  depend  to  a  great  extent  on  the  inaccessi- 
bility of  the  field  of  operation.  Thus,  operations  which  under  favorable  condi- 
tions are  comparatively  simple,  may  present  the  most  serious  technical  diffi- 
culties if  the  abdominal  wall  is  very  fat,  or  if  the  incision  is  too  small,  or  if  the 
abdominal  muscles  are  in  contraction  from  incomplete  narcosis,  or  if  the  intes- 
tines are  distended  with  gas. 

One  way  in  which  operators  often  make  trouble  for  themiselves  is  by  the 
collection  of  a  great  number  of  clamps,  which  obstruct  the  surgeon's  view,  pre- 
vent easy  manipulation,  and  cause  repeated  tangles  in  the  attempts  to  place 
ligatures.  In  a  difficult  pelvic  operation,  like  that  for  cancer  of  the  cei^dx,  for 
example,  it  saves  time  to  tie  the  vessels  as  they  are  caught  and  to  keep  the  field 
free  from  clamps. 

In  releasing  pelvic  adhesions  the  surgeon  must  exercise  precision  and  de- 
liberation, most  of  the  accidents  that  happen  during  this  process  being  the  result 
of  haste  or  impatience.  On  the  other  hand,  he  must  be  sure  that  steady  progress 
is  being  made,  for  time  passes  very  rapidly  when  one  is  timidly  puttering  over 
some  difficult  adhesion. 

When  the  pelvic  operation  has  been  finished  the  condition  of  the  patient 
is  noted,  and  if  it  is  satisfactory  and  the  operation  has  not  already  consumed 
too  much  time,  the  appendix  is  sought  for  and  removed. 

If  no  pus  or  other  infecting  condition  has  been  encountered  during  the 
pelvic  operation  the  waUing-oflf  gauze  is  extracted  and  the  abdominal  ca\ity 
explored,  special  search  being  made  for  possible  gall-stones.  The  great  omen- 
tum, if  it  is  sufficiently  ample,  is  now  drawn  down  over  the  field  of  operation  and 
the  wound  closed. 
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If  pus  has  bc»on  enrountered  tjic*  patirnt  is  lowered  into  the  horizontal  posi- 
tion and  the  dry  handkerchief  ^auze  r<nn()vef!.  The  surgeon  then  changes  his 
gloves  and  extmets  the  renuiinitig  strijis.  The  intestines  iitp  ni>t  handled  at  all 
and  no  attempt  is  made  to  explore  the  abdominal  ca\ity. 

Suture  of  Abdominai  Wound. — In  sewinp;  up  the  alxloniinal  wound  there 
are  many  niethuds»  that  employed  l>y  the  author  being  ils  follows: 

The  ends  of  the  wound  in  the  peritoneum  are  seized  uith  half-length  clamps 
which  draw  the  peritoneal  folds  well  up  from  the  rest  of  the  wound.  The  edges 
of  the  jDeritoneum  are  sewe<^l  by  a  running  suture  of  No.  1  chromie  gut,  Ix^ginning 
at  the  upper  end.  When  the  stitch  has  reached  the  lower  end  and  is  about  to  lie 
tied  tension  on  the  peritoneum  is  released,  and  as  much  air  as  possible  is  allowed 
to  escape  from  the  abdominal  ea\ity  through  the  small  opening  in  the  perito- 
neum. Three  or  four  sutures  of  No.  1  chromic  gut  are  then  introduced  into  the 
bellies  of  the  recti  muscles  and  tied  sufficiently  tight  to  approximate  the  muscles, 
but  not  tight  enough  to  cause  a  paralysis  or  necrosis  of  the  muscle-fibers.  If  the 
muscles  are  so  separated  that  they  cannot  lie  approximatefl  without  ilue  tension 
the  skin  wound  is  extended,  and  the  operation  for  diastasis  described  on  p^ige  771 
is  performed. 

Wlien  the  sutures  in  the  muscle  bellies  have  been  tied  the  comers  of  the  fascia 
are  caught  by  toothe<i  half-length  clamps.  If  the  wouiul  is  a  short,  one,  without 
lateral  tension ^  the  fascia  is  closed  by  a  single  running  suture  of  No.  1  chromic  gut. 
If  tiic  wound  is  a  long  oneor  if  there  is  considerable  lateral  tension,  suoh  as  exists 
in  fat  abdominai  walls,  the  upper  half  of  the  wound  is  closed  ^vith  a  No.  2  chromie 
gut  suture  which  is  tied  at  the  center  of  the  wound.  A  second  suture  of  the  same 
size  is  then  introduced  at  the  lower  comer  and  the  lower  half  of  the  wound  is 
closed  in  like  manner.  All  the  small  vessels  of  the  fat  previously  caught  in  clampa 
are  tied  with  No.  00  chromic  gut. 

Tlie  patient  is  ni)w  let  down  into  the  horizontal  position.  By  this  change 
it  frequently  happens  that  other  small  vessels  in  the  fat  or  just  under  the  skin 
begin  to  bleed.  These  are  obs^^rved  carefully,  clamf^ed,  and  tied.  This  maneuver 
is  a  rather  imptirtant  precaution  against  the  postoperative  bleeding  and  conse- 
quent hemat4>ma  of  the  wound.  The  skin  and  fat  are  approximated  by  several 
deeply  placed  sutures  of  silkworm  gut.  In  order  to  secure  exact  coaptation  of 
the  skin  edges  a  running  stitch  is  used  of  No.  00  chromic  gut  and  introduced 
with  a  very  long  Glover's  needle  held  in  the  hand.  The  method  of  using 
a  subcutaneous  stitch  for  the  skin  coaptation  we  have  discarded.  A  sterile 
dressing  is  then  applied  to  the  wound  and  fastened  with  a  few  adhesive 
straps.  If  the  woimd  is  ver>^  extensive,  like  that  from  a  hernia  operation, 
broad  adhesive  straps  are  applied  overlapping  each  other  and  covering  the 
lower  part  of  the  abdomen.  Outside  of  this  dressing  is  placed  a  many-tailed 
binder. 

The  deep  silkworm-gut  sutures  are  removed  on  the  fifth  or  sixth  day.  The 
coaptation  stitch  of  fine  catgut  absorbs  far  the  most  part  during  the  final  days  of 
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convalescence,  but  it  is  usually  necessary  to  pick  from  the  wound  a  few  remaining 
bits  of  the  suture  before  the  patient  leaves  the  hospital. 

Postoperative  Treatment  of  Abdominal  Cases 

In  our  hospital  practice  no  morphin  or  other  narcotic  is  given  either  before 
or  after  operation  in  the  routine  case.  This  rule  we  have  not  been  able  to  carr}' 
out  consistently  in  our  private  practice,  in  which  many  of  the  patients  receive 
one  or  more  doses  of  morphin  during  the  first  thirty-six  hours  following  opera- 
tion. It  is  a  very  significant  fact,  however,  that  the  hospital  patients  are,  on  an 
average,  at  least  a  day  ahead  of  the  private  patients  during  the  first  part  of 
convalescence.  This  difference  in  favor  of  the  hospital  cases  is,  in  considerable 
measure,  undoubtedly  due  to  the  fact  that  drug  narcosis  is  not  employed.  The 
personal  element  must  in  all  surgical  work  be  kept  constantly  in  mind,  and  it 
cannot  be'  denied  that  women  in  comfortable  circumstances,  whose  training  in 
life  has  been  less  rigorous  than  that  of  the  less  fortunate  classes,  are  physically 
more  sensitive  to  the  first  postoperative  discomforts  and  more  frequently  require 
the  relief  afforded  by  drugs,  which  are  given,  as  a  rule,  rather  to  prevent  ner\'ous 
exhaustion  than  as  an  alleviation  of  actual  pain.  When  in  the  average  ease 
morphin  is  indicated  it  is  our  practice  to  administer  J  grain  subcutaneously 
several  hours  after  the  operation  if  the  patient  is  beginning  to  get  restless. 
During  the  first  night,  if  it  seems  evident  that  the  patient  is  becoming  tired  out 
either  from  pain  or  nervous  from  loss  of  sleep,  another  J  grain  of  morphin  is 
allowed,  combined  with  y^  of  hyoscin.  .  Usually  no  further  narcosis  is  neeessar>', 
except  with  very  nervous  or  excitable  patients. 

The  question  of  moving  the  bowels  after  an  abdominal  oj)eration  is  an 
important  and  sometimes  troublesome  one.  In  the  treatment  of  routine  cases 
three  methods  may  be  employed,  each  one  of  which  has  its  adherents.  Either 
catharsis  may  be  begun  as  soon  as  possible  after  the  operation,  or  it  may  Ix* 
started  two  or  three  days  after,  or  the  bowels  may  be  left  entirely  alone  imtil 
they  move  spontaneously. 

In  our  experience  the  first  method  brings  the  best  results  as  regards  rapid 
and  comfortable  convalescence,  and  we  have  employed  it  almost  universally  in 
our  hospital  practice  and  in  the  majority  of  our  private  cases.  In  detail  the 
method  is  as  follows:  About  fifteen  to  eighteen  hours  after  operation  the  pa- 
tient is  given  3  grains  of  calomel  in  ^-grain  doses  at  half-hour  interv^als.  One 
hour  after  the  last  dose  |  ounce  of  magnesium  sulphate  is  administered.  Four 
hours  later  a  high  soapsuds  enema  (1  pint)  is  given.  In  the  great  majority  of 
cases  the  enema  is  followed  by  expulsion  of  gas  and  a  colored  water\^  movement 
of  the  bowels  containing  flakes  of  feces.  If  the  enema  is  unsuccessful,  it  may 
be  repeated  in  two  or  three  hours  with  1  dram  of  turpentine  added  to  the  soap- 
suds. With  this  treatment  it  is  only  rarely  that  the  patient  does  not  have  a 
fairly  comfortable  second  day.    On  the  second  night  a  cathartic  is  given,  prefer- 
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ably  in  the  form  of  a  compound  rhul>arb  pill  (gr,  v).  On  the  following  mornmg 
the  [>atient  receives  another  kuiIs  eneiim.  This  sequence  is  repeated  during  the 
retit  of  the  convalescenee — i.  e,,  cathartic  pill  at  night  and  an  enema  the  follow- 
ing moniing— even  if  the  bowels  move  spontaneously. 

This  method  of  early  postoperative  catharsis  is  less  successful  if  it  has  l>een 
necessarj^  to  give  raorphin.  When  properly  carried  out  the  convalescence  is 
remarkably  rapid  and  only  very  exceptionally  attended  with  the  prolonged  dis- 
eoinforts  of  gas,  nausea,  etc.  By  its  use  aLs^>  the  problem  of  nourislmient  is 
greatly  simplified.  During  the  first  day  after  the  operation  sips  of  hot  wat«r 
are  given  at  frequent  intervals  imtil  4  ounces  can  be  retained.  Dram  doses 
of  cold  milk  and  lime-water  in  equal  partvS  are  then  given.  On  the  second  day 
the  patient  has  a  cereal  for  breakfast,  egg  and  toast  at  noon,  and  milk-toast  at 
night.  On  the  third  day  the  diet  is  the  same  as  on  the  second,  while  on  the 
fourth  day  the  patient  is  given  the  regular  house  diet. 

The  second  method,  that  of  dela>^ng  the  catharsis  until  the  second  or  third 
night,  must  in  some  cases  Ix^  resorted  to,  but  its  results  are  far  less  satisfactory 
than  those  of  the  first  method.  If  there  is  severe  reaction  from  the  operation, 
or  if  there  is  prolonged  nausea  from  the  anesthetic,  or  if  the  patient's  stomach  is 
extremely  delicate,  it  is  l^est  not  to  attempt  early  catharsis.  As  a  rule,  patients 
of  this  kind  liegin  to  lye  troubicd  with  giis  on  the  second  day.  If  it  is  accom- 
pimicd  by  distention,  various  enemas  must  be  tried  to  relieve  the  patient's  dis- 
tress. The  formation  of  gas  is  likely  to  continue  until  satisfactory  catharsis 
has  been  establishetl,  and  it  is,  therefore,  advisatjle  to  institute  it  as  soon  as  the 
patient's  stomach  has  Ijecome  settled.  The  choice  of  a  cathartic  is  then  a  diffi- 
cult one,  for  under  these  circumstances  the  stomach  is  in  very  unstable  equilib- 
rium. 

In  our  experience  calomel  is  useful  only  when  used  soon  aft4*r  the  ojieration, 
and  is,  therefore,  not  available  in  these  cases.  Castor  oil  is  most  efficacious^ 
but  is  not  always  tolerate  by  the  patient.  Other  cathartics,  such  as  rhubarb, 
cascara,  phenolphthalein,  German  powder,  may  !x^  chost^n.  Pluto  water  in 
2-  and  3-ounec  doses  on  the  morning  of  the  tliird  day  usually  works  w^eU,  It 
should  be;  followed  by  an  enema  in  a  few  hours  if  the  bowels  do  not  move  spon- 
taneously.    Fal>er>''s  salts  used  in  the  same  way  we  have  fomid  excellent. 

The  third  method  of  treating  the  towels  in  postoperative  alxlominal  cases 
is  to  leave  them  alone  until  they  move  of  themselves.  We  liave  nut  found  this 
a  particularly  useful  method  for  treating  routine  cases,  for  although  it  frequently 
works  out  successfully,  in  many  instances  gas  formation  takes  place,  and  the 
patient  falls  into  the  second  class  described  above,  where  catharsis  and  enemata 
l?ecome  imperative.  We  are  accustomed  to  adopt  the  method  only  in  those 
cases  in  which  active  peristalsis  might  be  dangerous,  as  after  resection  of  the 
lK>wels,  or  when  there  i^  possibility  of  a  general  peritonitis.  We  also  employ  the 
method  when  the  opt*ration  has  l>een  attended  with  profound  shock.  In  these 
cases  salt  sohition  in  small  quantities  (4  ounces)  is  introduced  into  the  reeitum 
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at  frequent  intervals  until  the  patient^s  condition  becomes  satisfactory.    Such 
patients  usually  have  a  spontaneous  movement  of  the  bowels  in  a  few  days. 

Length  of  Stay  in  Bed  of  Abdominal  Cases. — Patients  who  have  undergone 
such  routine  gynecologic  abdominal  operations  as  uterine  suspension,  myo- 
mectomy, supravaginal  h3rsterectomy,  oophorectomy,  appendectomy,  etc,,  and 
whose  convalescence  has  been  normal,  remain  in  bed  from  seven  to  nine  days, 
and  can  leave  the  hospital  in  from  twelve  to  sixteen  days. 

Patients  on  whom  operations  for  hernia  or  diastasis  of  the  sibdominal 
muscles  have  been  performed  should  remain  in  bed  from  two  to  three  weeks, 
according  to  the  magnitude  of  the  operation  and  the  condition  of  the  abdominal 
wall.  Fat  patients  usually  remain  longer  than  thin  because  of  the  greater  danger 
of  postoperative  hernia. 

The  provision  for  adequate  abdominal  support  following  all  abdominal  cases 
is  of  great  importance,  and  should  in  no  instance  be  neglected.  For  the  average 
woman  a  well-fitting  modern  corset,  reaching  below  the  abdominal  wound  and 
exerting  firm  pressure  over  the  lower  abdominal  region,  is  the  best  fomn  of  sup- 
port. Very  fat  women  require  specially  made  corsets  or  abdominal  belts.  The 
best  form  of  belt  is  made  of  webbing.  The  belt  should  be  so  constructed  as  to 
support  and  elevate  the  lower  pendulous  part  of  the  abdomen.  It  should  be 
worn  continuously  except  at  night. 

TECHNIC  OP  PLASTIC  SURGERY 

Preparation. — Twenty-four  hours  before  the  proposed  operation  the  patient 
is  given  ^  ounce  of  Epsom  salts.  The  vulva  is  shaved  and  scrubbed  with  soap 
and  water.  The  vagina  is  thoroughly  cleansed  with  green  soap  and  sterile 
water.     The  vulva  is  dried  and  a  dry  sterile  pad  applied. 

Four  or  five  hours  later  the  patient  is  given  a  high  soapsuds  enema.  The 
sterile  water  vaginal  douche  is  repeated,  the  vulva  cleansed,  and  the  dry  sterile 
pad  reapplied.  If  the  patient  is  obliged  to  urinate  or  have  a  movement  of  the 
bowels,  the  external  parts  are  irrigated  and  a  fresh  pad  applied. 

Early  on  the  morning  of  the  operation  enema.s  are  given  until  the  water 
returns  from  the  bowel  clear.  This  is  an  important  part  of  the  preparation,  for 
only  by  this  means  can  the  bowels  l>e  surely  prevented  from  mo\nng  on  the 
operating  table  and  soihng  the  field  of  operation.  Again  the  vagina  is  douched 
and  a  sterile  pad  reappUed. 

When  the  operation  is  to  be  for  complete  tear  of  the  perineum  the  prepara- 
tion is  the  same  except  that  castor  oil  is  given  as  a  cathartic  instead  of  salti*, 
the  idea  being  that  the  movements  from  the  oil  are  less  irritating.  The  diet  of 
these  cases  should  be  restricted  on  the  day  preceding  the  operation,  especially 
as  regards  milk. 
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Technical  Details  in  the  Performance  of  Plastic  Operations 

When  the  patient  is  fully  anesthetized  the  lower  leaf  of  the  operating  table 
is  dropped  and  the  patient  placed  with  the  buttocks  just  projecting  over  the  edge 
of  the  table.  The  legs  are  drawn  up  with  knees  bent  until  the  thighs  rest  on  the 
patient's  body.    The  legs  are  held  in  this  position  by  a  nurse  assistant. 


Fig.  490. — Directions  for  Making  Ewin  Perineal  Sheet. 

The  sheet  for  vaginal  operations  performed  in  the  dorsal  position  is  made  84  inches  long  by 
64  inches  wide.  One  end  is  folded  so  that  the  comers  marked  c  join  c  on  each  side,  and  the  seams 
are  closed,  thus  forming  a  pocket.  The  opening  for  the  vulva  should  be  6  inches  long,  2  J  inches 
wide  at  the  bottom,  1 1  inches  wide  at  the  top.  The  lower  facing,  from  a  to  &,  is  made  double,  to 
give  a  thicker  covering  over  the  anus.  The  edges  of  the  opening  are  finished  with  a  narrow  bind- 
ing. From  the  top  of  the  opening,  on  the  under  side,  fasten  a  strap,  10  inches  long  by  2  inches 
wide,  in  the  manner  indicated  by  the  dotted  line  on  the  diagram. 

To  cover  the  patient,  gather  the  top  edge  of  the  pocket  in  one  hand,  and  cover  the  feet  so 
that  the  toes  of  each  foot  come  into  the  comer  of  the  pocket,  care  being  taken  to  locate  the  open- 
ing directly  over  the  vulva.  The  strap  on  the  under  side  must  be  pinned  securely  to  the  patient's 
night-dress.    The  sheet  is  tucked  well  under  the  buttocks,  the  long  end  being  left  to  cover  the  pad. 


This  method  of  holding  the  perineal  position  is  maintained  throughout  the 
operation,  and  is  in  our  experience  superior  to  the  use  of  the  posts  and  stirrups 
with  which  operating  tables  are  usually  equipped.  With  the  patient  in  the 
perineal  position,  an  assistant  scrubs  the  vulva,  vagina,  anus,  and  adjacent  parts 
of  the  thighs  and  buttocks  with  sterile  soap  and  water,  rinsing  off  the  external 
parts  with  sterile  water  and  alcohol. 

A  specially  constructed  perineal  sheet  is  draped  over  the  legs  of  the  patient. 
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Numerous  forms  of  sheets  for  thi^^  purpose  have  bepn  devispd. 
which  we  have  found  verj^  convenient  is  depicted  in  Fig,  490. 

The  surgeon's  assistant  stands  at  the  patient's  left,  maintaining  the  pomtion 
of  the  left  leg  by  holding  the  knee  under  his  right  axilla.  In  this  way  the  assist- 
ant has  both  his  hands  free  for  helping  the  surgeon. 

In  like  manner  a  nurse  stands,  at  the  right  of  the  patientp  holding  the  right 
leg  in  the  same  way  and  acting  as  second  aasistant  to  the  surgeon.  At  the 
surgeon's  right  if  the  suture  and  instrument  table  presided  over  by  a  nurse  whosi^ 
sole  duty  it  is  t  *  place  the  neces^sary  suture  or  instrmnent  in  th(^  hand  of  the 
surgeon.  This  rather  elalxjrate  s^'^tem  of  aasistjince  is  provided  in  ortlcr  1<^ 
secure  as  much  speed  as  possible  for  operatioas  which  at  best  are  rather  tedious 
and  time-consuming,  Inasmu'"^-  ^^-^  ..1-.^+;-  -operations  mui^t  in  the  majority  of 
cases  bf*  combined  with  a  ia]>aroi.om  effort,  should  be  made  to  shorten 

the  time  t-aken  in  their  performance.  best  accomplished  by  earrving  out 

the  steps  of  a  given  operation  in  ttn  ifiiM^h  time,  and  by  ha\nng  a  team 

of  assistants  who  are  thoroughly  fate  technic  of  the  surgeon. 

Suture  Material. — In  most  case  *  Wk  art*  required  inside  the  vaginal 
canal  catgut  is  employed.    There  is.  opinion  among  operators  as  to  the 

comparative  merits  of  plain  or  chroi  i^eo  gut.  Our  experience  has?  led  u^  Uy 
discard  the  plain  gut  and  to  use  chroniicized  fonn  exclusively.     For  np- 

proxiinatjng  vaginal  surfaces  No.  1  is  the  most  useful  sue  and  is  employed  in  the 
operations  of  tracheloplasty,  amputation  of  the  cervix,  anterior  colpoplasty,  and 
perineoplasty.  In  closing  vaginal  wounds  the  stitches  shmild  always  he  inter- 
rupted. Running  stitch^  are  used  only  in  closing  the  deep  layers  in  operations 
for  fistula  in  which  the  tissues  are  split  into  separate  planes,  stitches  of  this  kind 
being  always  buried.  Sutures  that  are  to  be  buried  should  not  be  larger  than 
No.  0  or  No.  00. 

In  fistula  cases,  both  those  of  the  bladder  and  rectum,  it  is  best  to  unite  the 
vaginal  mucous  membrane  with  interrupted  silver  wire,  even  in  those  cases  in 
which  the  wounds  are  closed  in  different  planes. 

In  sewing  up  wounds  external  to  the  vaginal  orifice  experience  has  taught 
us  that  silkworm  gut  is  the  best  suture  material,  though  many  operators  have 
discarded  it  in  favor  of  catgut,  on  account  of  the  necessity  of  removing  the 
stitches.  When  silkworm  gut  is  used  the  best  method  of  protecting  the  ends  is 
to  clamp  them  in  perforated  shot,  for  by  this  means  the  stitches  can  be  kept  very 
clean  and  are  prevented  from  causing  discomfort  by  pricking  the  skin  of  the 
patient. 

Denudation. — All  plastic  operations  involve  a  certain  amount  of  denuda- 
tion of  the  epithehal  surfaces.  Denudation  of  the  cervical  mucous  membrane  in 
the  o]:)oration  of  tracheloplasty  is  most  easily  done  with  a  sharp  scalpel.  In  the 
oi^orations  of  anterior  colpoplasty  and  perineoplasty  the  vaginal  mucous  mem- 
l)rane  may  be  removed  either  by  the  ''splitting"  of  a  flap  of  membrane  from  the 
underlying  tissue,  or  by  removal  of  the  membrane  in  narrow  strips  with  Enunet's 
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scissoiB.  We  greatly  prefer  the  latter  technic.  The  flap-splitting  method  causes 
more  bleeding,  entails  a  greater  loss  of  tissue,  and  even  in  the  hands  of  an  expert 
operator  is  associated  with  the  danger  of  perforating  the  wall  of  the  bladder  or 
rectum.  In  some  cases  the  plane  of  cleavage  between  vaginal  mucous  mem- 
brane and  the  underlving  blacider  or  rectum  is  fouml  easily  enough  and  the 
layers  can  be  rapidly  and  safely  separated,  hut  if  the  tissues  are  thinned  out  by 
tension  or  atrophy  the  separation  may  be  difficult,  blnotly,  and  dangerous  to  the 
hollow  organ  beneath.  We  therefore  recommend  to  the  beginner  the  adoption 
of  the  classic  teclinie  of  Emmet — i.  e.,  denudation  of  tho  tissues  mth  scissors. 
With  a  little  practice  the  membrane  can  be  removed  rapidly  and  entirely  without 
danger. 

In  making  a  denudation  it  is  important  that  the  edges  of  the  area  should 
be  smoothly  cut.  In  order  to  accomplish  this  it  is  a  good  plan  to  pick  up  with 
tenacula  the  ends  of  the  line  to  be  cut.  By  drawing  the  tenacuia  in  opi>osite 
directions  the  membrane  is  brought  up  into  a  sharp  fold  or  ridge,  which  may  be 
smoothly  trimmed  off  with  scissors  (see  Operation  for  Perineoplasty), 

Coaptation  — The  success  of  plastic  surgery  of  the  vagina  ilepends  to  a  great 
extent  on  the  ability  of  the  opc^rator  to  secure  accurate  coaptation  of  the  wound 
eilges  without  undue  tension.  In  order  to  accomplish  this  the  greatest  care 
should  be  taken  in  making  the  denudation,  that  the  wound  edges  when  coap- 
tated  shall  fit  pei'fectly  \vithout  minkling  and  puckering  of  the  tissues.  This 
requires  a  good  eye  for  symmetry  and  proportion  on  the  t>art  of  the  operator. 

Wounds  in  which  the  edges  have  been  skilfully  approximated  heal  rapidly 
by  first  intention,  whereas  wounds  in  which  the  coaptation  is  clumsy  and  ragged 
invariably  heal  by  granulation  and  the  formation  of  permanent  scar  tissue. 
As  lias  been  emphasized  in  the  section  on  Plastic  Surgery,  many  of  the  mipleasant 
aftcr-rcsolts  from  operations  on  the  vagina  are  the  result  of  the  contraction  of  old 
cicatrices* 

After-care  of  Plastic  Cases 

The  patient  is  encouraged  to  urinate  mthin  a  few  hours  after  operation. 
When  an  operation  for  cystocele  has  been  p*Tfoniied  it  is  important  that  the 
bladder  should  not  become  distended.  For  the  first  two  days  it  should  not  be 
allowed  to  accunmlate  o%^er  5  ounces  of  urine.  Fortunately,  most  patients  who 
have  had  cystocele  operations  are  soon  able  to  urinate  voluntarily.  They  should 
be  made  to  empty  the  bladder  everj^four  hours  for  the  first  two  days  and  at 
night  should  be  wakened  for  tliis  purpose.  If  the  patient  is  unable  to  pass  her 
water  voluntarily  she  must  be  catheterized  at  regular  intervals.  If  the  cathe- 
terization is  carried  out  in  ihe  fnllowing  manner  (describe*!  also  (jn  page  268) 
there  is  practically  no  danger  of  causing  a  cystitis:  A  sterile  glass  catheter  is 
attached  to  a  foimtain  syringe  supplied  with  sterile  water.  The  st^^rile  water 
at  low  tension  is  allowed  to  flow  through  the  catheter  and  cleanse  the  vestibule 
and  surrounding  parts  of  the  vulva.     The  catheter  is  then  introduced  into  the 
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meatus  while  the  water  is  still  flowing.  When  the  end  of  the  catheter  reaches 
the  middle  of  the  urethra  the  water  from  the  fountain  syringe  is  shut  off  and  the 
rubber  tube  of  the  syringe  detached  from  the  catheter.  The  catheter  is  then 
passed  into  the  bladder  and  the  urine  withdrawn. 

When  a  patient  has  had  an  operation  for  vesicovaginal  fistula  it  is  of  still 
greater  moment  that  the  bladder  be  not  distended  with  urine.  These  patients 
for  the  first  four  days  should  void  every  four  hours,  or  if  voluntary  urination 
is  impossible  they  should  be  catheterized.  After  the  second  day  the  intervals 
between  voiding  may  be  somewhat  longer.  Most  patients  who  have  had  opera- 
tions for  vesical  fistulas  are  able  soon  to  urinate  voluntarily.  It  is  a  good  plan, 
however,  to  catheterize  such  patients  at  least  once  a  day,  for  many  of  them 
retain  a  certain  amount  of  residual  urine. 

In  none  of  our  cases,  either  for  cystocele  or  for  vesical  fistula,  do  we  employ 
constant  drainage. 

Catharsis. — On  the  morning  following  a  plastic  operation  the  patient  is 
given  §  ounce  of  Epsom  salts,  and  in  the  course  of  three  or  four  hours  a  low  soap- 
suds ertema,  except  after  operations  involving  the  sphincter  or  rectum.  At 
night  the  patient  receives  a  compound  rhubarb  pill  (gr.  v)  and  on  the  follow- 
ing morning  an  enema,  whether  she  has  a  voluntary  movement  or  not.  The 
cathartic  pill  at  night  and  enema  in  the  morning  are  repeated  daily  as  a 
routine  during  the  rest  of  the  patient's  stay  in  the  hospital.  In  some  cases, 
especially  in  private  practice  where  there  is  great  objection  to  the  taking  of 
enemas,  this  treatment  must  be  modified  somewhat  by  adding  other  cathar- 
tics. The  results,  however,  are  not  as  satisfactory  as  when  the  above  routine 
procedure  is  carried  out. 

After  operations  for  complete  tear  we  are  not  accustomed  to  move  the  bowel> 
for  nine  days.  Patients  who  have  had  this  operation  require  the  most  unremit- 
ting care  and  expert  nursing.  Ever>^  effort  is  made  to  prevent  a  movement  of 
the  bowels,  and  for  this  reason  the  patient  is  kept  on  a  restricted  liquid  diet 
without  milk,  though  oysters,  eggs,  and  jeUies  of  various  kinds  are  occasionally 
permitted.  If  there  is  active  peristalsis  the  patient  may  be  given  15  drojis  of 
tincture  of  opium. 

The  bowels  are  moved  on  the  ninth  day  by  giving  1  ounce  of  ca.stor  oil  fol- 
lowed in  a  few  hours  by  a  low  oil  enema  (cottonseed  oil,  4  ounces).  After  the 
first  movement  the  bowels  are  treated  in  the  same  manner  as  in  other  pla.<tii' 
cases.  ^ 

Care  of  the  Stitches. — Much  of  the  success  of  a  plastic  operation  deix^nds  on 
the  care  of  the  stitches,  for  any  neglect  of  them  is  sure  to  l)e  followed  by  scepsis. 
The  first  duty  of  the  nurse  is  to  irrigate  the  stitches  after  each  urination  or 
defecation  with  sterile  water  and  to  apply  each  time  a  fresh  sterile  pad  to  the 
parts. 

In  the  treatment  of  the  vaginal  stitches  two  methods  are  in  vogue:  one  by 
which  the  stitches  are  let  alone  and  the  other  by  which  they  receive  frequent 
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cleansing  douches.  These  may  be  called  the  dry  and  wet  methods.  We  are 
very  much  in  favor  of  the  wet  method,  which  is  as  follows: 

On  the  day  following  the  operation  vaginal  douches  of  sterile  water  are  given, 
two  each  day.  This  is  continued  throughout  the  convalescence.  If  at  the  time 
of  leaving  the  hospital  there  is  any  leukorrheal  discharge  present,  as  there 
sometimes  is  as  a  result  of  irritation  from  stitches  not  yet  absorbed,  the  patient 
is  advised  to  take  a  douche  each  day  or  every  other  day  for  a  week  or  two  after 
reaching  home.  If  silkworm-gut  stitches  have  been  used  in  sewing  up  the  ex- 
ternal part  of  the  perineum,  they  should  be  removed  on  the  ninth  day,  after 
which  the  patient  is  allowed  to  sit  up.  Her  usual  stay  in  the  hospital  is  from 
twelve  to  fifteen  days. 

By  treating  the  wounds  in  the  above  way  sepsis  is  very  unusual  in  the  ordinary 
plastic  cases.  Operations  for  complete  tear,  involving  as  they  do  the  anus  and 
rectum,  are  more  frequently  complicated  by  sepsis  on  account  of  the  impossibility 
of  keeping  the  wounds  perfectly  clean.  The  sepsis  usually  takes  the  form  of  a 
small  localized  stitch  abscess  which  discharges  and  then  heals  rapidly,  occa- 
sionally causing  a  minute  temporary  fistula.  It  rarely  affects  the  ultimate  func- 
tional result  of  the  operation. 

Stitch  abscesses  during  the  first  stage  are  best  treated  by  hot  applications 
of  sterile  salt  solution,  changed  very  frequently.  Treated  in  this  way  the  in- 
fections remain  locahzed  and  often  disappear  without  suppuration.  If  suppu- 
ration occurs  the  hot  applications  are  continued  until  the  pus  discharges  spon- 
taneously. Once  or  twice  each  day  the  small  abscess  is  forcibly  evacuated 
through  the  small  opening  by  pressure  with  the  fingers.  With  careful  attention 
and  cleanliness  the  wound  soon  heals  without  injuring  the  result  of  the  operation. 

Silver  wire  stitches  used  in  operations  for  fistula  are  treated  as  other  vaginal 
stitches.    They  are  not  removed  for  two  or  three  weeks. 
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Abbe's  operation  for  carcinoma  of  rectum, 

430 
Abderhalden's  test  for  pregnancy  and  cancer, 
110 
in  differential  diagnosis  of  uterine  my- 
oma and  pregnancy,  324 
Abdomen,  fatty,  ovarian  cyst  and,  differen- 
tiation, 416 
lateral  wall,  cellulitis  in,  260 
operations  on,  length  of  stay  in  bed,  842 
preparation  for,  835 
support  after,  842 
suture  material,  838 
technical  detail,  836 
treatment  after,  840 
palpation  of,  831 
Abdominal  bands,  172.      See  also  Intestinal 
bands. 
cavity,  sponge  in,  837 
hernia,  500 

operation  for,  775 
myomectomy,  750,  751 
operation  for  anteflexion  of  uterus,  695 
ptosis,  158.     See  also  Enteroptosis. 
support  after  abdominal  operations,  842 
tumors,  vitiligo  associated  with,  97 
wall,  operations  on,  768 
wound,  suture  of,  839 
Abortion,  tubal,  508 
treatment,  514 
Abscess,  ischiorectal,  280 
of  Bartholin's  gland,  185 

treatment,  operative,  588 
of  kidney,  273 
periurethral,  262 

stitch,  in  plastic  operations,  treatment,  847 
tubo-ovarian,  196,  253 
Absence  of  Fallopian  tubes,  445 
of  ovaries,  445 
of  uterus,  441 
of  vagina,  444,  535 

Baldwin's  operation  for,  670 
Graves'  operation  for,  667 
operations  for,  667 
ovaries  and,  55 
Schubert's  operation  for,  670 
54 


Absence  of  vagina,  treatment,  540 
Accessory  organs  of  Zuckerkandl,  85 

ovary,  445 
Acetone  in  carcinoma  of  cervix,  362 
Acid,  benzoic,  in  cystitis,  269 
boric,  in  cystitis,  270 
trichloracetic,  in  dysmenorrhea,  520 
Acne  and  menstruation,  relation  between,  96 

at  puberty,  96 
Acromegaly  from  hyperfunction  of  hypoph- 
ysis, 77 
influence  of  suprarenal  cortex  in,  88 
Adams-Alexander  operation  for  retroversion 

of  uterus,  689 
Addison's  disease  and  genitaha,  relation  be- 
tween, 89 
Adenocarcinoma  of  cervix,  336,  337 
of  endometrium,  362 
of  uterus,  362 
sarcoma  and,  differentiation,  331 
Adenocarcinomatous  degeneration  of  uterine 

myoma,  319 
Adenoma  hidradenoides  vulvae,  287 
of  endometrium,  250 
of  rectum,  431 
Adenomyoma  of  Fallopian  tubes,  421 
of  parovarium,  419 
of  rectovaginal  septum,  305 
of  round  ligament,  423 
of  uterus,  327 
of  vagina,  305 
Adenomyositis  of  uterus,  327 
Adenosarcoma  of  parovarium,  419 

of  uterus,  330 
Adhesions,  attic,  173 
pelvic,    after   gonorrheal    salpingitis,  202. 

See  also  Pehic  inflammationy  chronic, 
peritoneal,  153 

from  bacterial  peritonitis,  153 
from  chemical  injury,  154 
from  mechanical  injury,  154 
from  surface  necrosis,  155 
from  tuberculosis,  154 
traumatic,  154 
traumatic,  from  retroversion  of  uterus,  462 
Adiposity  after  removal  of  ovaries,  52,  53,  54 
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Adiposity  as  cause  of  sterility,  560 
Adrenalin,  85 

function  of,  85,  86 
in  dysmenorrhea,  519 
in  hemophilia,  107 

secretion  of,  effect  of  emotions  upon,  86 
Adrenin,  85 

Albarran's  modification  of  Braquehaye's  op- 
eration for  vesicovaginal  fistula,  657,  659 
Albuginea  of  ovary,  32 
Alexander-Adams  operation  for  retroversion 

of  uterus,  689 
Alexander's    operation    for    retroversion    of 
uterus,  466,  688 
internal,  for  retroversion  of  uterus,  683 
Allingham's  operation  for  hemorrhoids,  819 
Alpha  ray,  349 
Amenorrhea,  571 

castration  as  cause,  571 

disturbances  of  glands  of  internal  secretion 

as  cause,  572 
etiology,  571,  572 
functional,  572 

ovarian  deficiency  and,  56 
extract  in,  65 
in  constitutional  diseases,  572 
neuroses  from,  123 

of  young  women,  transplantation  of  ova- 
rian tissue  in,  64 
of  youth,  523 
placental  extracts  in,  65 
tuberculosis  and,  relationship,  572 
Amoeba  urogonitalis,  238 
Amphimixis,  24 
Amputation  of  cervix,  599 

and  anterior  colpoplasty  combined,  620 
Hegar's  operation,  599,  604 
of  uterus,  713. '  See  also  Hysterectomy. 
Anal  fissure,  282 
treatment,  283 
fistula,  281 

Elting's  operation,  827 
Graves'  operation,  824-827 
operations  for,  824 
treatment,  282 
Anaphrodism,  138 
Ana^stomosis,  ureteral,  810,  811,  812 
Anemic  heart,  114 
Anesthesia,  sexual,  134,  136,  138 
Angioma,  papillary,  of  vestibule,  293 
Angiomatous  degeneration  of  uterine  myoma, 

315 
Angiosarcoma  of  uterus,  330 
Anteflexion  of  cervix,  pessaries  for,  691 
of  uterus,  455,  480 

abdominal  operation,  695 


Anteflexion  of  uterus,  Baker's  operation,  693 
diagnosis,  481 
Dudley's  operation,  694 
etiology,  481 
Graves'  operation,  695 
operations  for,  691 
pessaries  for,  481,  691 
Pozzi's  operation,  693 
suspension  operation,  482 
symptoms,  481 
treatment,  481 
Anteposition  of  uterus,  456 
Anteversion  of  uterus,  455 
Antigonococcic  serum,  215 

vaccines,  215 
Antitoxin,  diphtheria,  in  cystitis,  269 
Anus,  atresia  of,  449 
imperforate,  449 
prolapse  of,  431 
vaginal,  451 
vestibular,  451 
Appendicitis,  acute  gonorrheal  salpingitis  and 
differentiation,  206 
and  movable  kidney,  association,  170 
chronic,    and   menstruation,    relation  be 

tween,  146 
during  labor,  147 

pregnancy^  146,  147 
relation  of  genitalia  to,  145-147 
Appendiculo-ovarian  ligament,  145,  173 
Appendix,  retroperitoneal,  172 

vermiform,  relation  of  genitalia  to,  145 
Apron  incision  in  fistula  in  ano,  825 
Arbor  vita,  438 
Argyrol  in  cystitis,  270 
Arteriasclerosis,  115 

as  cause  of  uterine  hemorrhage,  116,  117 
Artificial  impregnation  in  sterility,  5ft6 
vagina,  Baldwin's  method  of  making,  670 
Graves'  method  of  making,  667 
method  of  making,  444,  667 
Schubert's  method  of  making,  670 
Ascites   after   operation    for   ovarian    cyst.* 
treatment,  417 
associated  with  cancerous  cysts  of  ovar> 
415 
with  fibroma  of  ovar>',  410 
with  ovarian  tumors,  412 
cysts  of  ovary  and,  differentiation.  415 
tubercular  peritonitis  with,  221 
Aspermatism,  556 
Atresia  of  anus,  449 
of  cervical  canal,  543 
of  follicle,  40,  382 
cystic,  42 
during  pregnancy,  41 
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Atresia  of  follicle,  maimer  of  taking  place,  41 
obliterating,  42 
of  hjnmen,  536 

treatment,  539 
of  rectum,  449 
of  uterus,  444 

of  vagina,  535.    See  also  Gynatresia. 
Atrophy,  genital,  540 

cancer  and,  differentiation,  546 
complications,  543 
diagnosis,  546 
due  to  castration,  543 

to  constitutional  diseases,  543 
etiology,  543 
treatment,  546 
lactation,  543 

of  ovaries,  56 
of  bladder,  545 
of  cervix,  541 
of  Fallopian  tube,  541 
of  labia  majora,  542 

minora,  542 
of  ovary,  56,  542 
as  cause  of  changes  during  menopause,  23 
pathologic,  56 
of  urethra,  545 
of  uterine  fibroids,  316,  317 
of  uterus,  541 
of  vagina,  542 
Atropin  in  dysmenorrhea,  519 
Attic  adhesions,  173 
Auerbach's  plexus,  151 
Ausfallserscheinungen,  114 
Azodspermia,  556 

Backache,  156 

in  carcinoma  of  cervix,  579 

in  mali)osition  of  uterus,  579 

in  retroflexion  of  uterus,  577 

in  retroversion  of  uterus,  463 
due  to  adhesions,  469 
Bacteria  as  cause  of  cystitis,  262,  263 
routes  of  infection,  263 
of  pyeKtis,  273 

mode  of  entrance,  into  bladder,  262,  263 
to  kidney,  273 
Bacterial  peritonitis,  153 
Baker's  operation  for  anteflexion  of  uterus, 

693 
Baldwin's  operation  for  absence  of  vagina, 

670 
Baldy's  operation  for  retroversion  of  uterus, 

685 
Baldy-Webster  operation  for  retroversion  of 

uterus,  468,  685 
BaD  myoma  of  uterus,  310 


'  Bands,  ileopelvic,  173 

intestinal,  172.     See  also  Intestinal  bands. 
Bardenheuer's  incision,  768 
BarthoHnitis,  gonorrheal,  184 

treatment,  185 
Bartholin's  glands,  abscess  of,  185 
treatment,  operative,  588 
carcinoma  of,  292 
cysts  of,  186,  292 
treatment,  187 
operative,  588 
gonorrheal  inflammation,  184 

treatment,  185 
operations  on,  588 
Bartlett's  method  of  transplantation  of  fascia 

for  postoperative  hernia,  783 
Basedow's  disease.     See  Exaphthalmic  goiter. 
Basset's  method  of  dissection  of  inguinal  re- 
gions in  c^arcinoma  of  vulva,  584,  585 
Bearing-down  feelings,  579 
Bed,  length  of  stay  in,  in  abdominal  opera- 
tions, 842 
Bell's  method  of  stomatoplastic  salpingos- 
tomy, 762 
Benzoate  of  soda  in  cystitis,  269 
Benzoic  acid  in  cystitis,  269 
Beta  ray,  349 

Beyea's  operation  for  enteroptosis,  165 
Bichlorid  of  mercury  in  pyelitis,  277 
Bicomuate  uterus,  442 

double,  with  double  vagina,  441 
Bilharzia  ha^matobia  of  vulva,  238 
Bladder,  atrophy  of,  545 
calculus  of,  428 
diagnosis,  429 
treatment,  429 
capacity  of,  diminished,  265 
carcinoma  of,  427.     See  also  Carcinoma  of 

bladder. 
cysts  of,  265 
defects  of,  445 
drainage,  in  cystitis,  270 
exstrophy  of,  446,  447 

treatment,  449 
fissure  of,  inferior,  449 

superior,  448 
fistula  of,  498.     See  also  Fistula^  vesical. 
gangrene  of,  265 

gradual  dilatation,  for  limited  capacity,  270 
imi)lantation  of  ureter  in,  812 
inflammation  of,  262.     See  also  Cystitis. 
irritable,  in  retroversion  of  uterus.  464 
mode  of  entrance  of  bact<?ria  into,  262,  263 
operations  on,  815 

pelvic  cellulitis  after,  260 
papilloma  of,  426 


852 


INDEX 


Bladder,  papilloma  of,  treatment,  428 
relation  of  genitalia  to,  141,  142 
stone  in,  428 
syphilis  of,  272 
tuberculosis  of,  271 
diagnosis,  271 
treatment,  271 
tumors  of,  426 
symptoms,  428 
treatment,  428 
ulcer  of,  265 
wall,  sloughing,  265 
Blastomeres,  406 

Blood,  appearance  of,  after  monorrhagia,  109 
after  metrorrhagia,  109 
coagulability  of,  influence  of  uterine  and 

ovarian  extracts  on,  58 
extravasation  of,  leukocytosis  after,  109 

regeneration  of  blood  after,  109 
in  chlorosis,  106 
menstrual,  105 
amount  lost,  20 
non-coagulability  of,  20,  105 
regeneration  of,  after  hemorrhage,  108,  109 
relation  of  genitaha  to,  105 
serum  in  menorrhagia  of  youth,  525 
transfusion  in  hemophilia,  107 
in  menorrhagia  of  youth,  525 
Blood-cysts  of  ovary,  386 
Bloodless  fold  of  Treves,  172 
Blood-pressure,  113 

Blood-vessels,  pelvic,  congestion  of,  during 
menstruation,  20 
relation  of  genitalia  to,  115 
Bones  and  joints,  relation  of  genitalia  to,  156 
Boric  acid  in  cystitis,  270 
Bowels,  }K)stoperative  treatment,  840,  841 
Braquehaye's    operation    for    vesicovaginal 
fistula,  657 
Albarran's  modification,  657,  659 
Breasts  and  ovaries,  relation  between,  94 
condition  of,  during  menstruation,  20 
development  of,  at  puberty,  18 
enlargement  of,  at  birth,  18 

during  menstruation,  18 
influence  of  placenta  on,  94 
relation  of  genitalia  to,  93 
Broa<^l  ligament,  fibromyoma  of,  424 

varicose  veins  in,  119 
Brodel  stitch,  803 

Buboes  after  soft  chancre  of  vulva,  225 
Byrne's  treatment  of  carcinoma  of  cervix,  360 

Cachexia  in  carcinoma  of  cervix,  344 

stnimipriva,  82 
Calcification  of  uterine  myoma,  316 


Calcium  chlorid  in  hemophilia,  107 

in  menorrhagia  of  youth,  525 
Calculus,  vesical,  428 

diagnosis,  429 

treatment,  429 
Callous  stenosis  of  cervix,  555 
Canal  of  Nuck,  cyst  of,  292 
Cancer.    See  Carcinoma. 
Capsule,  Gerota's,  799 
Carcinoma,  Abderhalden's  test  for,  110 
as  cause  of  sterility,  558 
of  Bartholin's  gland,  292 
of  bladder,  427 

secondary,  427 
of  cervix,  334 

age  incidence,  339 

backache  in,  579 

bleeding  in,  342 

cachexia  in,  344 

curetage  for,  593 

diagnosis,  344 

elevation  of  temperature  in,  343 

etiology,  339 

heat  treatment,  360 

in  poor  and  ill-nourished,  342 

incidence,  339 

infection  of  lymph-glands,  345 

invertent,  336,  338 

Kronig's  operation,  361 

lacerated  cervix  and,  differentiation,  486 

leukorrhea  in,  342,  570 

mesothorium  in,  348 

metastasis,  343 

metrorrhagia  in,  576 

oporability,  346 

operative  treatment,  347 

pain  in,  343 

palliative  treatment,  361 

parametritis  and,  differentiation,  259 

patholog>',  335 

Percy's  treatment,  360,  790 

prognosis,  344 

radium  m,  348,  362 

details  of  treatment,  355 
Graves'  technic,  792 
selection  of  cases  for,  353 

removal  of  specimen  for  diagnosis,  345, 
346 

Schauta's  operation,  744-750 

squamous-cell,  335 

starting  points,  337 

symptoms,  342 

treatment,  medical,  348 
operative,  347 
palliative,  361 

vaginal  discharge  in,  342 
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Carcinoma  of  cervix,  vaginal  hysterectomy 
for,  744-750 
Wertheim's  operation,  731-744 
x-rays  in,  348 
of  clitoris,  296 
of  Fallopian  tubes,  420 
diagnosis,  421 
etiology,  420 
prognosis^  421 
treatment,  421 
of  ovary,  398,  404 
classification,  398 
colloid,  405,  406,  407 
cystic,  398 
metastatic,  399 
secondary,  399 
solid,  398 
of  parovariima,  419 
of  rectum,  429 
diagnosis,  430 
prognosis,  430 
symptoms,  429 
treatment,  430 
of  uterus,  362 
age  incidence,  364 
associated  with  fibroids,  366,  367 
bleeding  in,  366,  367 
diagnosis,  368 

fibroid  and,  differentiation,  323 
genital  atrophy  and,  differentiation,  546 
gland  hyperplasia  of  endometriimi  and, 

differentiation,  368' 
in  well-to-do,  342 
increase,  339 
metastasis,  364 
metrorrhagia  in,  576 
treatment,  370 

Wertheim's  operation,  731-744 
of  vagina,  297 
diagnosis,  297 
prognosis,  298 
treatment,  298 
of  vulva,  287 
diagnosis,  289 

Taussig's  operation  for,  291,  584 
treatment,  290 
operative,  584 
Carcinomatous  degeneration  of  ovarian  cysts, 
398 
of  uterine  myoma,  319 
Carotid  gland,  85 
Canmcle,  urethral,  293 
Castration.     See  Ovariectomy. 
Catamenia.     See  Menstruation. 
Catarrh,  nasal,  at  menopause,  100 
Catarrhal  salpingitis,  193 


Catharsis,  postoperative,  in  abdominal  cases, 
840,841 
in  plastic  cases,  846 
Catheterization  as  cause  of  cystitis,  263 
Cautery  in  rectal  prolapse,  432 

Percy's,  for  carcinoma  of  cervix,  361,  790 
Cecum  mobile  of  Wilms,  159,  169 
movable,  and  movable  kidney,  influence  be- 
tween, 169 
Cells,  germ-,  439 
interstitial,  48-51 
Langhans',  372 
lutem,  39 
of  Leydig,  48 
somatic,  407 
theca-lutein,  387 
function  of,  50 
Cellular  tissue,  paracystic,  256 
parametria!,  256 
paraproctal,  256 
pelvic,  anatomy  of,  255 

inflammations  of,  256.    See  also  Para- 
metritis. 
Cellulitis,  pelvic,  255 

after  operations  on  bladder,  260 
in  lateral  waU  of  abdomen,  260 
Cervical  canal,  atresia  of,  543 
Cervicitis,  241 
symptoms,  242 
treatment,  242 
Cervix,  adenocarcinoma  of,  336,  337 
amputation  of,  599 
and  anterior  colpoplasty  combined,  620 
Hegar's  operation,  599,  604 
anteflexion  of,  pessaries  for,  691 
atrophy  of,  541 
callous  stenosis,  555 
carcinoma  of,  334.    See  also  Carcinoma  of 

cervix. 
curetage  of,  592 
dilatation  of,  591 
ectropion  of,  336,  341 
elongation  of,  in  procidentia  of  uterus,  477 
epitheUoma  of,  335,  336 
erosion  of,  241,  336,  341,. 485 

operative  treatment,  593 
eversion  of,  336 

operative  treatment,  593 
fibroids  of,  310,  311 
glands  of,  189 

hjTjertrophy  of,  after  lacerated  cervix,  485 
laceration  of,  485.     See  also  Laceration  of 

cervix. 
plastic  surgery,  593 

polyps  of,  332.   See  also  Polyps^  cervical, 
tuberculosis  of,  220 
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Cervix,  ulceration  of,  336,  485,  486 

Chamberlain's  pessary,  692 

Chancre,  soft,  of  vulva,  224 

Character,  influence  of  masturbation  on,  132, 

136 
Child-bearing,  influence  of,  on  size  and  weight 

of  uterus,  17 
Childbirth,  injuries  due  to,  485 
Chloasma  gravidarum,  97 
Chlorosis,  106 
and  genital  system,  relation  between,  106 
blood-picture  in,  106 
Cholelithiasis,  148.   See  also  Gallstones. 
Chorio-epitheUoma  malignum,  370 

and   trophoblast,   biologic  resemblance, 

375 
bleeding  in,  376 
histology,  372 
metastasis,  377 
metrorrhagia  in,  575 
parametrial  infiltration  in,  380 
spontaneous  healing,  380 
symptoms,  376 

theca-lutein  cysts  associated  with,  387 
treatment,  378 
of  Fallopian  tube,  421 
of  vagina,  299 
Chromaffin  system,  85,  86 
Chromophils,  73 
Chromophobes,  73 

Circulation,   deficient,   of  genitalia,  ovarian 
extract  in,  65 
organs  of,  relation  of  genitalia  to,  112 
Circulatory    system,    condition    of,    during 

menstruation,  21 
Clamp   and    cautery   operation    for    hemor- 
rhoids, 822 
Clark's  i)erinoopla.sty,  633 
for  complete  tear,  636 
technic  of  anterior  colpoplasty,  617 
Climacteric,  22.     Sec  also  Menopause. 
Climate,  effect  of,  on  menopause,  19 

on  occurrence  of  menstruation,  18,  19 
Clitoris,  carcinoma  of,  296 
h>T>ertrophy  of,  295,  296 
tumors  of,  295 
Cloaca,  441 
Coagulability  of  blood,  influence  of  uterine 

and  ovarian  extracts  on,  58 
Coagulation  of  menstnial  blood,  prevention, 

20,  105 
Coaptation  of  wound  edges  in  plastic  surger>', 

845 
Cocain  in  dysmenorrhea,  520 
Cocainizing    nasal    mucous    membrane,    in- 
fluence of,  on  dysmenorrhea,  100 


Coccygodynia,  580 

Coccyx,  pain  in,  580 

CoflFeys'  operation  for  enteroptosis,  165 

for  retroversion  of  uterus,  468 
Coitus,  heart  symptoms  during,  113 
painful,  138,  140 
unpleasant,  534,  535 
CoUc,  uterine,  577 

Colloid  carcinoma  of  ovary,  405,  406,  407 
Colon,  diverticulitis  of,  277.     See  also  Diw- 
ticidilis  of  colon. 
implantation  of  ureter  in,  814 
inflammation  of,  277 
Colpitis,  236.     See  also  Vaginitis. 
Colpoplasty,  anterior,  and  amputation  of  cer- 
vix combined,  620 
Clark's  technic,  617 
Graves'  method,  608 
Colpotomy,  vaginal,  675 
anterior,  676 
pjosterior,  677 
Compact  layer  of  uterine  mucosa,  26 
Complement-fixation    test    in    diagnosis   of 

gonorrheal  salpingitis,  205 
Conception,  physiology  of,  23 
Condyloma  acuminata  of  vulva,  227 

treatment,  228 
Congestion,  premenstrual,  of  uterine  muoofla, 

24 
Connective  tissue,  pelvic,  tumors  of,  423 
Consanguinity  as  cause  of  sterility,  561 
Consciousness,  125 
aware,  125 
unaware,  125 
Constipation  at  menopause,  102 
in  procidentia  of  utenLs,  478 
in  ret n) version  of  uterus,  404 
Constitution,  hypoplastic,  55 
Constitutional  changes  during  menopwiuse.  22 
diseases,  amenorrhea  in,  572 
as  cause  of  sterility,  560 
genital  atrophy  due  to,  543 
Copaiba,  oil  of,  in  gonococcal  cystitis,  269 
Corpus  albicans,  39 
luteum,  38 
and  interstitial  gland,  reciprocal  relatioD- 

ship  between,  50 
as  organ  of  internal  secretion,  46 
cysts,  385 
formation  of,  38 
macroscopic     appearance,     in     >*arious 

stages,  59 
of  pregnancy,   macroscopic  appearance. 

59 
period  of  regression,  macroscopic  appear- 
ance, 59 
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Corpus  luteum,  period  of  ripeness,  macro- 
scopic appearance,  59 
persistence  of,  pregnancy  and,  47 
proliferative  j)eriod,  macroscopic  appear- 
ance, 59 
size  of,  39 

vascularization  period,  macroscopic  ap- 
pearance, 59 
Credo's  ointment  in  varicose  ulcer,  830 
Cretinism,  82 
endemic,  83 
Cri  uterine,  592 

Critical  period  of  woman's  life,  23 
Crystallizations  of  resistance,  175 
Cumulus  oophorus,  34 
Curetage  of  cervix,  592 

of  uterus,  592 
Curve  of  Ott,  121 
Cystadcnoma  of  ovary,  387 
origin,  396 
pseudomucinous,  389 
origin  of,  397 
treatment,  391 
serous,  393 
origin  of,  396 
of  parovarium,  419 
Cystic  carcinoma  of  ovary,  398 
cystitis,  2^5 

degeneration  of  ovaries  as  cause  of  sterility, 
558 
of  ovary,  383 
of  uterine  myoma,  314 
follicle  atresia,  42 
sarcoma  of  uterus,  330 
Cystitis,  262 

bacteria  as  cause,  262,  263 
routes  of  infection,  263 
catheterization  as  cause,  263 
course,  266 
cystic,  265 
diagnosis,  266 
diphtheric,  treatment,  269 
etiology,  262-264 
exfoliative,  265 
gonorrheal,  264,  274 
treatment,  269 

urethritis  and,  differentiation,  266 
hematogenous,  264 
in  old  women,  272 
operation  in,  815 
pathology,  264 
polyposa,  265 
prophylaxis,  268 
symptoms,  266,  274 
syphilitic,  272 
treatment,  269 


Cystitis,  tubercular,  271 
treatment,  269 
vegetans,  265 
verrucosa,  265 
vetularum,  272 
Cystocele,  457,  471,  487 
diagnosis,  488 
Graves'  operation  for,  608 
symptoms,  488 
treatment,  489 
Cystogen  in  C3rstitis,  269 
Cystoma  of  ovary,  387 
Cystostomy,  vaginal,  815 
Dudley's  method,  815 
Kelly's  method,  816 
Cystotomy,  suprapubic,  815 

Kelly's  method,  815 
Cysts,  blood-,  of  ovary,  386 

dermoid,  of  Fallopian  tubes,  421,  423 
of  ovary,  401,  408,  409 
malignant  changes,  403 
parthenogenesis,  405 
of  parovarium,  419 
of  pelvic  connective  tissue,  425 
treatment,  426 
echinococcus,  of  vulva,  292 
nabothian,  191 

of  Bartholin's  glands,  186,  292 
treatment,  187 
operative,  588 
of  bladder,  265 
of  canal  of  Nuck,  292 
of  corpus  luteum,  385 
of  Fallopian  tubes,  421 
of  Ciraafian  follicle,  381 
of  ovary,  254,  381 
ascites  after  operation    for,   treatment, 
417 
and,  differentiation,  415 
blood-,  386 

carcinomatous  degeneration,  398 
dermoid,  401,  408,  409 
mahgnant  changes,  403 
parthenogenesis,  405 
diagnosis,  415 

diastasis  of  recti  muscles  and,  differen- 
tiation, 416 
everting,  389 

fatty  abdomen  and,  differentiation,  416 
follicular,  381 

implantation  metastasis,  389 
inverting,  389 
monolocular,  388 
multilocular,  388 
operation  for,  757 
parvilocular,  388 
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Cysts  of  ovary,  prognosis,  417 
pseudomucinous,  388 
origin  of,  397 
treatment,  391 
rupture,  412 
seed  meta^stasis,  389 
serous,  393 

origin  of,  396 
symptoms,  412 
torsion,  413 
acute  gotiorrheal  salpingitis  and,  dif- 
ferentiation, 207 
treatment,  416 
of  parovarium,  418 

treatment,  419 
of  vagina,  299 
diagnosis,  300 
etiology,  300 
treatment,  301 
of  vulva,  sebaceous,  225 
parovarian,  418 

treatment,  419 
perineal,  301 
sebaceous,  of  vulva,  225 
theca-lutein,  387 
tubo-ovarian,  198 

Davenport's   treatment   of   dysmenorrhea, 

521 
Decidua,  47 

ectopic,  509 
Deciduoma  malignum,  370 
Defecation,  pain  on,  581 
Defects,  congenital,  of  uterus,  441 
developmental,  436 

of  ovaries  and  tubes,  445 
of  vagina,  444 
of  bladder,  445 
of  development,  436 
of  urethra,  445 
Degeneration,     carcinomatous,     of    ovarian 
cysts,  398 
of  ovary,  254 
cystic,  254,  383 
as  cause  of  sterility,  558 
small,  254 
of  uterine  myoma,  311.     See  also  Myoma 

of  uterus. 
race,  as  cause  of  sterility,  561 
Denudation  in  plastic  operations,  844 
Dermatosis  dysmenorrhoica  symmetrica,  95 
Dermoid  cysts  of  Fallopian  tubes,  421,  423 
of  ovar>%  401,  408,  409 
malignant  changes,  403 
purthenogenosis,  405 
of  parovarium,  419 


Dermoid  cysts  of  pelvic  connective  tiseue,  425 
treatment,  426 
plugs,  402 
Descent  of  ovaries,  440 

of  uterus,  457 
Determination  of  sex,  68-72 
Development,  defects  of,  436 
Diarrhea  at  menopause,  102 
during  menstruation,  102 
Diasta^  of  recti  muscles,  500 
operation  for,  771-774 
ovarian  cyst  and,  differentiation,  416 
treatment,  501 
Diathermy  in  chronic   pelvic  inflammation 

with  adhesions,  212 
Diet  in  cystitis,  269 
Digestion,  parenteric,  110 
Digestive  disturbances  at  menopause,  102 
system,  condition  of,  during  menstruation, 

20 
tract,  relation  of  genitalia  to,  100 
Digital  examination  by  vagina,  832 
Dilatation  of  cervix,  591 
Dionin  in  carcinoma  of  cervix,  361 
Diphtheria  and  genitalia,  relation  between, 
157 
antitoxin  in  cystitis,  269 
Diphtheric  cystitis,  treatment,  269 
Discus  proligerus,  34,  36 
Dissection  and  ligation  for  hemorrhoids,  819 
of  inguinal  regions  for  carcinoma  of  cervix. 
Basset's  method,  584,  585 
Distoma  haematobium  of  vulva,  238 
Diverticula,  intestinal,  277 
acquire<l,  277,  278 
congenital,  278 
false,  278 
true,  278 
of  urethral  canal,  301 
Diverticulitis  of  colon,  277 
etiology,  278 
symptoms,  280 
treatment,  280 
of  sigmoid,  acute  gonorrheal  salpingitis  and, 
diflfcrentiation,  207 
Double  biconiuate  uterus  with  double  vagina 
441 
uterus,  442,  443,  444 
Douglas'    pouch,    closure   of,    for    rectocele 

Graves'  operation,  643 
Drainage  of  bladder  in  cystitis,  270 
vaginal,  after  supravaginal  hysterectomy 
723 
Dudley's    method    of    vaginal    cystowtonny 
815 
operation  for  anteflexion  of  uterus,  694 
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Dudley's  operation  for  dysmenorrhea,   520, 

521,  694 
Dwarf  uterus,  554 
Dwarfism  from  hyperfunction  of  hypophysis, 

78 
Dysfunction  of  glands  of  internal  secretion,  45 
Dysmenorrhea,  515 
^  acquired,  515 
essential,  122,  515 

Davenport's  treatment,  521 
Dudley's  operation,  520,  694 
etiology,  515 

malposition  of  uterus  and,  relation,  517 
nasal  treatment,  520 
Pfannenstiel's  operation,  521 
Pozzi's  operation,  521,  693 
symptoms,  519 
treatment,  519 
nasal,  520 
orthopedic,  521 
surgical,  520 
in  retroversion  of  uterus,  464 
influence  of  cocainizing  nasal  mucous  mem- 
brane on,  100 
membranous,  522 
diagnosis,  523 
etiology,  523 
prognosis,  523 
symptoms,  523 
treatment,  523 
nasal,  517 
neuroses  from,  122 
ovarian,  517 

extract  in,  519 
secondary,  515 
vicarious,  113 
Dyspareunia,  534 
causes,  138-140 
Dyspituitarism,  78 
Dyspnea  as  result  of  large  pelvic  tumors,  105 

Ear,  relation  of  genitalia  to,  99 
Echinococcus  cyst  of  vulva,  292 
Eclampsia   and    parathyroids,    relation    be- 

tw^een,  84 
Ectopic  decidua,  509 
pregnancy,  506 

acute  gonorrheal  salpingitis  and,  differ- 
entiation, 207 

diagnosis,  512 

etiology,  506 

hematocele  in,  508,  511,  512 

hematoma  in,  508 

hematosalpinx  in,  508 

metrorrhagia  in,  576 

pain  in,  510,  511,  512,  577 


Ectopic  pregnancy,  pelvic  hematocele  in,  508 
rupture  in,  508 

treatment,  513 
symptoms,  510 
treatment,  513 

uterine  bleeding  in,  508,  509,  511 
Ekitropion  of  cervix,  336,  341 
of  urethral  mucous  membrane,  545 
treatment,  547 
E^czema  associated  with  pelvic  diseases,  96 
climacteric,  96 
intertrigo  of  vulva,  225 
Edema  of  skin  associated  with  menstruation 

and  climacteric,  96 
Edematous  degeneration  of  uterine  myonia, 

311 
Effluvium  seminis  as  cause  of  sterility,  555 
Ekehom's    operation    for    rectal    prolapse, 

Tuttle's  modification,  817 
Electricity   in   chronic  pelvic   inflammation 
with  adhesions,  212 
in  dyspareunia,  535 
in  papilloma  of  bladder,  428 
in  stricture  of  urethra,  262 
in  urethral  caruncle,  294 
Elephantiasis  in  Southern  negroes,  230 

of  vulva,  230 
Elongation  of  cervix  in  procidentia  of  uterus, 
477 
of  uterus,  458 
Elting's  operation  for  anal  fistula,  282,  827 
Embolism,  postoperative,  118 
Embryologic  development  of  genital  organs, 
436 
of  ovaries,  439 
of  uterus,  436 
of  vagina,  436 
Emmet's  denudation  of  tissues  with  scissors. 
845 
operation  for  complete  laceration  of  peri- 
neum. Graves'  modification,  647 
for  laceration  of  perineum,  497 
Graves*  modification,  625 
for  rectocele,  Graves'  modification,  625 
of  tracheoplasty,  487,  593 
perineoplasty,  Graves'  modification,  625 
Emphysematous  vaginitis,  239 
Enchondroma  of  vulva,  292 
Endemic  cretinism,  83 
Endocervicitis,  241 
as  cause  of  sterility,  557 

treatment,  564 
curetage  of  cervix  for,  593 
gonorrheal,  189 
chronic,  190 
treatment,  191 
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Endocervicitis,  Schroder's  operation,  604 

symptoms,  242 

treatment,  242 
Endocervix,  gonorrheal  inflammation,  189 

leukorrhea  from,  191 
Endometritis,  242 

as  cause  of  sterility,  557 

chronic  interstitial,  247 

dysmenorrhoica,  516 

exfoliative,  522 

fibrinous,  523 

gonorrheal,  192,  245 

infectious,  244 
treatment,  246 

interstitial,  chronic,  247 
radium  in,  528 

postmenstrual  necrobiotic,  248 

radium  in,  531 

tubercular,  219 
Endometrium,  adenocarcinoma  of,  362 

adenoma  of,  250 

gland  hyperplasia,  cancer  of  uterus  and, 
differentiation,  368 

gland  hypertrophy,  249 
treatment,  251 

gonorrheal  inflammation,  192 

hypertrophy,  249 
treatment,  251 

infections  of,  244 

inflanunation  of,  242 

menstruating,  physiologic  anatomy,  24 

polypoid  gland  hypertrophy,  250,  574 

polyps  of,  333,  334 

sarcoma  of,  329 

tuberculosis  of,  219 
Endosalpingitis,  gonorrheal,  193 

tubercular,  216,  217 
Endothelioma  of  Fallopian  tubes,  421 

of  ovary,  411 

of  rectum,  430 
Enteroptosis,  158 

acquired,  161 

Beyea's  operation  for,  165 

Coffey's  operation  for,  165 

congenital,  162 

diagnosis,  164 

etiology,  158 

predisposing,  160 

Graves*  operation  for,  167 

Lane's  operation  for,  165 

mid-line.  160 

Rovsing's  operation  for,  165 

symptoms,  163 

treatment,  1(>4 
g>'necologio,  166 
medical,  164 


Enteroptosis,  treatment,  neurologic,  167 
orthopedic,  164 
siurgical,  165 
Wilms'  operation  for,  165 
Enterovesical  fistula,  499 
Epinephrin,  85,  86 
Epiphysis,  internal  secretory  action  of,  90, 91 

relation  of,  to  genitalia,  90 
Epispadias,  446,  449 

.treatment,  449 
Epistaxis  during  menstruation,  21 
BIpithelial  layer  of  primordial  follicle,  33 
Epithelioma  of  cervix,  335,  336 
of  rectum,  430 
of  vulva,  289 
Epithelium,  germinal,  436 
of  ovary,  31 
peritoneal,  destruction  of,  152,  153 
bacterial  infection  as  cause,  153 
Epodphoron,  439 

Ergot  in  menorrhagia  due  to  uterine  fibroids, 
325 
in  postpartum  hemorrhage,  79 
Erosio  virginis,  570 
Erodon  of  cervix,  241,  336,  341,  485 

operative  treatment,  593 
Erysipelas   and   menstruation,   relation   be- 
tween, 96 
Essential  dysmenorrhea,  122,  515.     See  also 
Dysmenorrhea^  essential. 
s3rmptoms,  568 
Esthiomene  of  vulva,  229 

treatment,  230 
Ether  pneumonia,  103 

rash,  97 
Eunuch,  characteristics  of,  52,  53,  76 
Eversion  of  cervix,  336 

operative  treatment,  593 
Ewin  perineal  sheet,  directions  for  making, 

843 
Examination  of  patient,  831 

in  private  house,  834 
Exanthemata,  menstmal,  95 
Exfoliative  cystitis,  265 

endometritis,  522 
Exophthalmic  goiter,  81 
at  climacteric,  81 

question  of  marriage  and  reproduction  in, 
82 
Exstrophy  of  bladder,  446,  447 

treatment,  449 
Extirpation  of  kidney,  803 

for  injur>'  of  ureter,  813 
Extra-uterine   pregnancy,    506.  S<»e   alsf- 

Ectopic  pregnancy. 
Extravasation  of  blood,  leukocytosis  after,  109 
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Extravasation  of  blood,  regeneration  of  blood 

after,  109 
Eyes,  condition  of,  during  menstruation,  21 

hemorrhage  of,  puerperal  sepsis  as  cause,  99 

relation  of  genitalia  to,  98 

Face,  hair  on,  in  middle  age,  23 
Facies,  ovarian,  412 
Fallopian  tubes,  absence,  445 
adenomyoma,  421 
atrophy,  541 
carcinoma,  420.     See  also  Carcinoma  of 

Fallopian  tubes. 
chorio-epithelioma,  421 
condition  of,  during  menstruation,  20 
cysts,  421 

defects,  developmental,  445 
dermoid  cjrsts,  421,  423 
endothelioma,  421 
fibroma,  421 
fibromyoma,  421 
fibromyxoma  cystosum,  421 
gonorrheal  inflanmiation,  192 
in  infantilism  as  cause  of  sterility,  553 
isthmus  of,  gonorrheal  infection,  198 
lymphangioma,  421 
mucous  polyps,  421 
myosarcoma,  423 
operations  on,  757 
papilloma,  421 
sarcoma,  421 
Taussig's  operation  for  sterilization  of, 

762 
tuberculosis,  216 
tumors,  420 
False  vaginismus,  533 
Fascia,  retrorenal,  799 
transplantation  of,  for  postop)erative  hernia, 
782 
Bartlett*s  method,  783 
Shaw's  principles  of  technic,  786 
Fat,  accumulation  of,  after  removal  of  ovaries, 

52,  53,  54 
Fatty  abdomen,  ovarian  cyst  and,  differen- 
tiation, 416 
degeneration  of  uterine  myoma,  315 
tumors  of  vulva,  287 
Femoral  hernia,  Moschowitz's  operation  for, 

787 
Fetalism  as  cause  of  sterility,  550 
Fibrinous  endometritis,  523 
Fibro-adenoma  of  parovarium,  419 
Fibroids,  menorrhagia  of,  radium  in,  529 

of  uterus,  307.     See  also  Myoma  of  uterus. 
Fibroma  molluscum  pendulum  of  vulva,  287 
of  Fallopian  tubes,  421 


Fibroma  of  ovary,  407 
ascites  from,  410 
of  pelvic  connective  tissue,  423,  424 
of  vulva,  286 

treatment,  287 
retroperitoneal,  424 
Fibromyoma  of  broad  ligament,  424 
of  Fallopian  tubes,  421 
of  infundibulopelvic  ligament,  425 
of  pelvic  connective  tissue,  423,  424 
of  round  ligament,  424 
of  uterus,  307.     See  also  Myoma  of  uterus. 
of  vagina,  304 
of  vulva,  286 
Fibromyxoma  cystosum  of'  Fallopian  tubes, 

421 
Fibrosarcoma  of  ovary,  410 
Fissure  in  ano,  282 
treatment,  283 
of  bladder,  inferior,  449 
superior,  448 
Fistula,  enterovesical,  499 
in  ano,  281 

Elting's  operation  for,  282,  827 
Graves'  operation  for,  824-827 
operations  for,  824 
treatment,  282 
intracervical,  498 

operation  for,  659 
juxtacervical,  498 

operation  for,  659 
rectovaginal,  operation  for,  652,  653 
ureteral,  formation  of,  814 
urethrovaginal,  498 
uterovesical,  operation  for,  659 
vesical,  498 
diagnosis,  499 
operations  for,  653 
symptoms,  499 
treatment,  499 
vesicocervicovaginal,  498 

operation  for,  659 
vesico-uterine,  498 

operation  for,  659 
vesicovaginal,  498 

Braquehaye's  operation,  657 

Albarran's  modification,  657,  659 
operations  for,  653 
Sims'  operation,  653 
Flatus  vaginalis,  240 
Flexion  of  uterus,  lateral,  455 
Floating  kidney,  167 
Fluid  material,  absorption  of,  in  peritoneal 

cavity,  152, 153 
Flushes,  hot,  after  ovariectomy,  128 
Fold,  bloodless,  of  Treves,  172 
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Foldp  genitomesentjeric,  of  Reid,  173 

parietocolic,  of  Jonne^co  and  Juvara,  172 
Follicies,  Graafian,  32,  37 

apparatus  as  organ  of  mt^roal  secretion^ 

46 
atresia  of,  40,  3R2 
cyBtic,  42 

during  pregntuicy,  41 
manneT  of  taking  place,  41 
obi itfirti ting,  42 
bursting  of,  internal  force  for,  37 
cyst  of,  a81 

developing  and  ripening  of,  by  ovarj%  32 
rippning  of,  33 
primordifti^  33 
epithelial  layer  of,  33 
Foi>t  strain f  156 
FormiUin  in  pyelitis,  277 
Freud's  theory  of  infantile  sexuality,  130-134 
Frj'ing   pan   incision,   Kelly's,   for  nephrec- 
tomy, 804 
Functional  amenorrhea,  572 

incontinence  of   iirinep    Kelly's  operation, 
combined    with    Graven*    anterior    col- 
poplasty,  filS 
menorrhagia,  524 
Fiingug  of  v^aglna,  238 
Funmculosis  of  external  genitalia,  96 
of  vul%^a,  225 

GALL-BLAnnER,  Operation  on^  diiring  pelvic 
operjiHon,  14fl 

rpliition  of  genitalia  to,  147 

>^trawbc?rry  mottling  of,  150 
GalkHttmo^,  148 

o]jrr!it  ion  for,  during  pelvic  operaUon,  149, 
150 

symptomless,  148 

treatment,  148-1, W 
Gammti  ray,  349 
Gtingrenc  of  bladder,  265 
Gurrulitas  vagina',  240 
Gfirlin'r'*^  (itict,  439 
Gius,  expulsion  of,  frnm  Tagina,  240 
Golul  in  solution  in  hemophilia,  107 
Genitfil    atrophy,    640,     See   also    Atrophy t 

ffi  iif'tnL 
h<*r]ieH,  % 
neurosis^  124 

of  imagination,  124 

of  overvaluation f  124 

treatment,  127 
t>py  c  h  rin  euroM's ,  1 24 

t  resit  men  t,  127 
^pot,  KM).  ni7 
tubereulusiy,  215 


G^tal  tubereuloBis  as  cau^  of  sterility,  5S8 

Genitalia,  deficient  cir cuiatioo  of,  ovarian  ex.- 
traet  in,  65 
eczema  of.  96 

eScct  of  removal  of,  hypophysis  on,  76 
embry ©logic  devdoproent,  436 
external,   condition   of,   during   meo^tma- 

tjon,  20 
funmculosis  of,  96 
G^nitomesenteric  fold  of  Reid,  173 
Germ-cells,  439 
Germinal  epithelium,  436 

of  ovarj^,  31 
Gerota's  cap&ule,  799 
'^'—^iem  from  hyperfunction  of  hypophysis. 

u 
GilHain's  operation  for  retroversion  of  utcTUs, 
4ti7,  080 
Kelly's  modification,  6S5 
Mayos'  moclificationp  683 
Simpson's  modification,  681 
Gland,  (mrotid,  85 
hyperpk^sia    of    endometrium,    cancer   of 

uterus  and,  differentiation,  368 
hypertrophy  of  endometrium,  249 
treatment.  251 
polypoid,  of  e-ndometrium,  250,  S74 
radium  in,  527 
interRtitial,  387 
Gl&nda  of  internal  seeretionf  dy^uncrticn]  of, 
45 
hyperfunctional  changes  in,  45 
h>-pofunctiona^  changes  in,  45 
Tf^lationship  of  gj^necologj'  to,  44 
of  ovary  to,  46 
Glandular  ducts  of  ovajy^  32 
Gl^nard'a   disea^sc,    158.     See   also   Enittop- 

tosis. 
Glycerin  and  ichthyol  in  chronic  pelvic  in- 
flammation, 212 
in  vaginitis,  238 
Glycogen  prwiuction  from  uterine  mucosa,  30 
Goffe'i?  oi>eration  for  prolapse  of  uterus,  TtIS 
Goiter  during  labor,  81 
during  meo^truation,  80 
during  pregnancy,  80,  81 
exophthalniic,  81,  82 
at  menopause,  81 

question  of  marriage  and  reproduetion 
in,  82 
Gonococcus,  177 
cUnir^  peculiarities,  177 
lat^^nt  power*  178 
Gonorrhea,  177,  181 
in  children,  179 
Berum  treatment,  214 
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Gonorrhea,  vaccine  treatment,  214 
Gonorrheal  bartholinitis,  184 
treatment,  185 
cystitis,  264,  274 
treatment,  269 
endocervicitis,  189 
chronic,  190 
treatment,  191 
endometritis,  192,  245 
endosalpingitis,  193 
hematosalpinx,  198 
hydrosalpinx,  196 

inflammation  of  Bartholin's  glands,  184 
treatment,  185 
of  endocervix,  189 
chronic,  190 
treatment,  191 
of  endometrium,  192 
of  Fallopian  tubes,  192 
of  Skene's  glands,  183 
metritis,  251 
oophoritis,  253 
parametritis,  258 
peritonitis,  153 
pyosalpinx,  194 
salpingitis,    192.         See  also  ScUpingitiSf 

gonorrheal. 
tubo-ovaritis,  195 
urethritis,  181 

cystitis  and,  differentiation,  266 
stricture  of  urethra  as  result,  183 
symptoms,  182 
treatment,  183 
vulvitis,  179 

vulvovaginitis  in  children,  179 
treatment,  180 
Gonorrhcea  isthmica  nodosa,  198 
Graafian  follicle,  32,  37 

apparatus  as  organ  of  internal  secretion, 

46 
atresia  of,  40,  382 
cystic,  42 

during  pregnancy,  41 
manner  of  taking  place,  41 
obliterating,  42 
blunting  of,  internal  force  for,  37 
cyst  of,  381 
developing  and  ripening  of,  by  ovary, 

32 
ripening  of,  33 
Grafting,  omental,  after  myomectomy,  753 
Grape-mole  sarcoma  of  uterus,  329 
Graser's  operation  for  umbilical  hernia,  781 
Graves'  disease.     See  Exophthcdmic  goiter. 
method  of  anterior  colpoplasty,  608 
of  making  artificial  vagina,  667 


Graves'  modification  of  Emmet's  operation 
for  laceration  of  perineum,  625 
for  rectocele,  625 
of  Olshausen's  operation  for  retroversion 
of  uterus,  678 
operation  for  anteflexion  of  uterus,  695 
for  closure  of  Douglas'  pouch  in  recto- 
cele, 643 
for  complete  laceration  of  perineum,  647 
for  cystocele,  608 
for  diastasis  of  rectus  muscles,  771 
for  enteroptosis,  167 
for  fistula  in  ano,  824-827 
for  postoperative  hernia,  782 
for  procidentia  of  uterus,  696 
for  umbilical  hernia,  775 
technic  in  application  of  radium  in  carci- 
noma of  cervix,  792 
Gynatresia,  535 
diagnosis,  539 
etiology,  636 
hematocolpos  in,  538 
hematomctra  in,  538 
hematosalpinx  in,  538 

treatment,  539 
operations  for,  665 
symptoms,  537 
treatment,  539 
Gynecologic  diseases,  non-malignant,  radium 
in,  525-533 

after-care,  532 
details  of  treatment,  531 
dosage,  531 
selection  of  cases,  526 
operations,  lung  complications  after,  103 

Hair  on  face  in  middle  age,  23 
Hamamclis  in  monorrhagia  due  to  uterine 
fibroids,  325 

suppositories  in  hemorrhoids,  434 
Headache  during  menstruation,  20 
Hearing  during  menstruation,  21 
Heart,  anemic,  114 

at  menopause,  114 

at  puberty,  113 

changes  in,  associated  with  uterine  fibroids, 
115 
from  hemorrhage  from  pelvic  disease,  114 

during  cohabitation,  113 

lesions  associated  with  uterine  myoma,  322 

myoma  of,  115,  322 

relation  of  genitalia  to,  113 
Heat  in  acute  cystitis,  269 

treatment  of  carcinoma  of  cervix,  360 
Hegar's  operation  for  amputation  of  cervix, 

599,604 
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Helmitol  in  cystitis,  269 
Hc!irmtoc+^le  m  ectopic  poignancy,  508,  511, 
512 
pelvic,  in  ectopic  prpgnancy,  508 
Heniatocolpos  in  gynatresia,  538 
Honmtoi^noua  cystitia,  S34 
Hcmiitoma  in  ectopic  pregnancy ,  508 
panime trial,  260 
paratnetritis  and,  diflerentiation,  259 
treatment,  261 
Hematometrsi,  444 

in  Rtiinea-pigs,  production  of,  by  injection 

of  avarian  extracti  65 
in  gynatn^a,  o3E 
Hematosalpinx^  gonoirheji!,  I  OS 
in  ectopic  pregnancy,  508 
in  gynatresia,  33S 
treatment^  539 
Hemophilia,  106 
famUiiU  type^  106 
sporadic  type,  107 
trefitnieni,  107 
Hemorr!iage  from  |>etvic  diac^ise,  changiea  in 
heart  muscle  from,  114 
in  cajTcmoma  of  corvijic,  342 
of  rectiim,  429 
of  uterue,  3©fl,  367. 
in  cervical  polyp,  333 
in  chorio-epithjeiioina  niBJignuni,  376 
in  gtiinea-pi^,  production  of,  by  injection 

of  o^-^ariflji  extract,  65 
In  procidentia  of  uieniis,  478 
in  tuniora  of  bladder,  42S 
iTitc^titial,  At  mcnopatisite^  102 
I  jf  vye,  puerijeral  sepsis  as  cause,  99 
IKK^tpartum,  pituitriii  in,  79 
renmcnition  of  blofid  aftetj  lOS 
uterine.     8ee  MdroFrhagia, 
Hc^nKjrrhapc  metropathies,  vaporization  in, 

548 
HcnjorrhoitlEt,  432 

Aliinjtfham's  operation  for^  H19 
hkHMlinjKt  during  inenslruation,  102 
chiinp  and  cautery  operation  for^  822 
dittgnos^is,  434 
dis!^vti(m  iiml  ligatjoti  for,  819 

f'Xlrrnsil.  A'AH 
inlrrnril,  VM 
i  n  t  vTw  >-c  X  tern  r1  ,  433 
o[H*niti<ms  for,  819 

rnhiliiin  of,  to  pregnancy  and  labor,  144 
thrombotic,  433 
treatment,  434 

Whitehead's  operation  for,  819 
Iierniai)hroditiKm,  71,  72,  451 


Hermaphrodttistm,  glandular,  72 
Hernia,  abdomind,  500 
operation  for,  775 
femoral,  Moschowitz  s  operatioa  lor^  7H7 
poetoperative,  503 
diaguosiji,  504 
Graves'  operatioti  for»  782 
transplantation  of  fascia  for,  7S2 

Bartlett's  method,  7S3 
treatment,  504 
Eluding,  432 
umbilical,  502 
Griiser's  ofH^nition  for,  7*^1 
Ci raves'  operation  for,  773 
Mayos'  operation  for,  781 
>eJ*,  genital,  96 
DUBtrual,  95 
xualia,  95 
ireeicie,  265 
r      jrosexiial  (yp**  and  early  avariecttsmy,  52 
I      chmaujo  S-nd  Adler  on  cyclic  chaagia?  to 
c^rine  rrmcosa,  24 
Qfioncs,  44 
xM.\ti  0,  rudimentary,  of  ut-enis,  444 
Ho    ftuahes  after  ovariect^jmy.  128 

after  radium  treatmeDt,  532 
Hou.^,   private,   exaraination  of  patient  in, 

834 
Hyaline  degeneration  of  uterine  myoma,  311 
Hydatid  mole,  374 

tfeeca-lutein  cysts  asisociated  with,  387 
Hydatids  of  Morgagni,  421 
Hydraijftia   in   menorrhagia    due    to   utcnue 

fibroide,  325     " 
Hydrocele  muliebria,  21)2 
Hydronietra.  364 

due  to  closure  of  cervical  canal,  644 
Hydrops  tubie  profluens,  569 
Hydrosaipiuje,  211 
congenital,  218 
gonorrheal,  19<i 
Hydrotherapy  in  enteroptoeis,  164 
H>'Tncn,  atresia  <if,  536 
treatment,  5^J9 
intra-uterine  closure,  536 
Hyperanteflexion  t>f  uterus*,  455 
Hyperf unction    of    hypophysis,    acJtjmegaly 
from,  77 
giantism  from,  77 
of  ovary,  56 
of  suprarenals,  HB 
Hyperfunctional  changes  in  glands  of  intemit 

secretion,  45 
Hyperleukocytosid  and  infection,  relation  b^- 
tween,  107 
and  inflammation,  relation  between,  107 
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H3rperleukoc3rtosis,  postoperative,  109 
H3rpemephroma  as  cause  of  precocious  sexual 

development,  89 
Hj-perpinealism,  90 
Hyperpituitarism,  77,  78 
Hyperplasia,  gland,  of  endometrium,  cancer 

of  uterus  and,  differentiation,  368 
Hypersecretion  of  ovary,  56 

uterine  bleeding  from,  57,  58 
H3rperthyroidism.     See  Exophthalmic  goiter. 
Hypertrophic  changes  in  uterus  before  and 

after  birth,  17 
Hypertrophy,  gland,  of  endometriiun,  249 
treatment,  251 
radium  in,  527 
of  cervix  after  lacerated  cervix,  485 
of  clitoris,  295,  296 

of  suprarenal  gland  after  ovariectomy,  89 
pigment,  and  functions  of  pelvic  organs, 

rleation  between,  96 
polypoid  gland,  of  endometrium,  250,  574 
Hypofunction  of  hypophysis,  78 
dwarfism  from,  78 
of  ovary,  51 
infantilism  and,  relation  between,  55 
Hypofunctional  changes  in  glands  of  internal 

secretion,  45 
Hypophysis,  anatomic  structure  of,  73 
changes  in,  due  to  castration,  51,  52 
effect  of,  on  genitalia,  77 
in  pregnancy,  76 
diseases  of,  as  cause  of  sterility,  560 
effect  of  ovariectomy  on,  76 
extract  of,  value  of,  74,  78,  79 
h3Tx;rfunction  of,  acromegaly  from,  77 

giantism  from,  77 
hypofunction  of,  78 
dwarfism  from,  78 
relation  of  ovaries  to,  77 

to  genitalia,  73,  74 
removal  of,  effect  of,  74 
on  genital  organs,  76 
on  pregnancy,  76 
Hypoplasia  of  ovary,  infantilism  and,  rela- 
tion between,  55 
Hypoplastic  constitution,  55 
Hypospadias,  445 
Hypothyroidism,  82 
Hysterectomy,  713 
complete,  724 

steps  of  operation,  728 
for  uterine  myoma,  325 
in  hemophilia,  107 
neuroses  after,  128 
ovarian  extract  after,  64 
procidentia  after,  477 


Hysterectomy,  psychoneuroses  after,  128,  129 
supravaginal,  713 

vaginal  drainage  after,  723 
transplantation  of  ovarian  tissue  after,  766 
vaginal,  728 
for  carcinoma  of  cervix,  744-750 
Hysterostomatocleisis,  662 
Hysterotomy  in  uterine  insufficiency,  549 

IcHTHYOL  in  postoperative  phlebitis,  118 
in  pruritus  of  vulva,  236 
in  vaginitis,  238 
IleojKjlvic  band,  173 
Imperforate  anus,  449 
Impregnation,  artificial,  in  sterility,  566 
Incision,  apron,  in  fistula  in  ano,  825 
Bardenheuer's,  768     • 
for  major  operations  on  kidney,  803 
for  nephrectomy,  803 
for  suspension  and  minor  operations  on 

kidney,  796 
Kelly's  fr>4ng  pan,  for  nephrectomy,  804 
Pfannenstiers,  769 
transverse,  in  pelvic  operations,  768 
Incontinence    of    urine,    functional,    Kelly's 
operation,   combined  with  Graves' 
anterior  colpoplasty,  615 
operation  for,  614 
Infantile  myxedema,  82 
ovaries,  551 
sexuality,  130 

masturbation  in,  132,  183 
onanism  in,  132,  133 
second  period  of,  133,  134 
thumb-sucking  as  manifestation,  131 
uterus,  553 
Infantilism,  549,  550 
as  cause  of  sterihty,  ovaries  in,  551 
tubes  in,  553 
uterus  in,  553 
etiology,  550 

hypofunction  of  ovary  and,  relation  be- 
tween, 55 
hjrpopladia  of  ovary  and,  relation  between, 

55 
of  uterus,  480 
psychic,  137 
Infection  and  hyperleukocytosis,  relation  be- 
tween, 107 
and  leukocytosis,  relation  between,  107 
external,  resistance  of  peritoneum  to,  152 
of  endometrium,  244 
of  metrium,  251 
of  ovary,  252 
of  uterine  myoma,  320 
of  uterus,  251 
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Infection,  value  of  omenttim  m  WAlling  off 

and  loiialimtioii  of,  151 
Infoctioufi  diseases,  acute,  acute  septic  vagi* 
nitis  after,  157 
relation  uf  genitalia  to,  157 
endometritis,  244 
treatment,  249 
metritis,  231 
oophoritis,  252 
chronit*,  253 
etiohgj%  254 
sjinptome,  254 
treatment,  256 
Inflammiition  and  hyperlettkoeytosis,  relation 
between,  107 
gonorrheal,  of  Bartholin'is  glands,  18* 
treatment,  185 
of  endocervis,  189 
of  endometrium^  192 
of  Fallopian  tube^,  192 
of  Skene's  glunde,  183 
of  urethra,  181 
of  bladder,  262 

in  old  women,  272 
of  colon,  277 
of  endonietrium,  242 
of  Iiu-(i?e  int4?3tinep  277 
of  ovary,  252 
of  pj^rametrhimj  255 
of   iJf^K'ic   cellular   tissue^    256.     8ee   also 

ParamitHiis. 
of  pelvijis  of  kidney,  273  * 

of  peritonernin,  pain  from,  578 
o(  utertL^,  251 
gonorrheal,  251 
infrt^tiou.^,  251 
tubcrfiiikr*  251 
of  vagina,  236 
of  vulva,  224 

pel  vie,  chronic,  o^  r^ult  of  gonorrheal  sa!* 
pingitis,  202,  209.      See  also  Peine 
inJlfiTmnalimi,  chrmiic, 
relation  of,  to  retroversion  and  retro- 
flexion  of  ut^^^r^is,  283 
mfwirrhi^i;ia  of,  radium  in,  530 
InflfiMimatorj'  propesac^a,  (Eoneralj  224 
h trip!  lire  of  rertunj,  2Hi3 
treatment,  285 
Influnnssti    and    genitalia,    relation   between, 

157,  158 
Infuririibulopelvic      ligament,      fihromyoma, 

425 
Inguinal  regiona^  dissection  of,  for  carcinoma 

i)f  \nilvft,  Bujssett's  method,     584,  585 
Injurie*?  ilue  to  ehi  Id  birth,  485 
Insanity,  influence  of  menstruation  on,  124 


!rlation- 


Internal  sectreHon^  effect  of  nervous  system 
upon,  44,  45 
glands  of,  dysfunction  of^  45  ^ 

hyperfunctjonal  changes  In,  45  ^ 

h>i)ofunctional  changes  in,  45 
relationahip  of  gVTiecoio©r  t<j^  44 
of  ovary  to,  46 
seeretorj"  function  of  guprarCrDal  system,  S,i 
Interpomtion  operation  in  proLapse  and  prori* 

dentia  of  uterus,  479,  699 
Interstitial  cells  as  producers  of  intem&l 
cretion^  49 
existence  of,  48 
growth  of  J  60,  51 
origin  of,  48,  49 
pndometritia,  radium  in,  528 
gland,  42,  387 
and  corpus  lutcum,  reciprocal  relation- 
ship between,  SO 
pregnancy,  506 

Bynjpt4)ms  and  course,  513 
Inteatinai  bands,  172 
attic  adhesionsj  173 
bloodless  fold  of  Trcven,  172 
diagnoaitij  176 

gGnitomt«ient<!rit*  fold  of  Reid,  173 
ileopelvic,  173 
Jackson's  membrane,  172 
Lane's  kink,  173 
origin,  173 
pfirietocolic  fold  of  Jonne^sco  and  Juvara. 

172 
points  of  formation,  175 
symptoms,  175 
treatment,  176 
diverticula,  277,     See  also  DweriietM^  in- 

UatimiL 
hemorrhage  at  inenopanw,  102 
stasia,  158,  163 
Inteijtine,  large,  inflammation  of,  277 

relation  of  genitalia  to,  142,  144 
Intra-abdominal  bands^  172,    See  al«o  /«l*^ 

tifmi  hands. 
Intracervic^  fistula,  498 

operation  for,  659 
IntrnJigamentnry  fibroid,  310 
lutra-iiterine  closure  of  hymen,  536 
Inversion  of  ut^me,  458,  482 
complete,  482 

conservative  operation,  710 
diagnosis,  483 
ineomplete,  482 
KtLstner's  operation,  710 
myoma  and,  differentiation,  483 
onkogenetic,  4S2 
Spinelli's  operation,  711 
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Inversion  of  uterus,  symptoms,  483 

treatment,  483 
Invertent  carcinoma  of  cervix,  336,  338 
lodin  in  carcinoma  of  cervix,  362 

in  cervicitis,  242 

in  chronic  p^elvic  inflammation,  212 

in  condyloma  acuminata  of  vulva,  228 

in  endocervicitis,  242 

in    gonorrheal    inflammation    of    Skene's 
glands,  184 

in  membranous  dysmenorrhea,  523 

in  pruritus  of  vulva,  236 

in  vaginitis,  238 
Ischiorectal  abscess,  280 
Ischuria  paradoxa,  142 

Jackson's  membrane,  172 
Joints,  relation  of  genitalia  to,  156 
Jonnesco  and  Juvara,  parietocolic  fold  of,  172 
Juxtacervical  fistula,  498 
operation  for,  659 

Kaolin  poultices  in  postoperative  phlebitis, 

118 
Katz's  theory  of  cause  of  ectopic  pregnancy, 

507 
Kelly's  frying  pan  incision  for  nephrectomy, 
804 
method  of  suprapubic  cystotomy,  815 

of  vaginal  cystostomy,  816 
operation  for   functional   incontinence  of 
urine,  combined  with  Graves'  anterior 
colpoplasty,  615 
for  retroversion  of  uterus,  685 
in  uterine  insufficiency,  549 
technic  of  suspension  of  kidney,  800 
Kidney,  abscess  of,  273 
extirpation  of,  803 

for  injury  of  ureter,  813 
floating,  167 

mode  of  entrance  of  bacteria  to,  273 
movable,  167 
and  appendicitis,  association,  170 
and  movable  cecum,  influence  between, 

169 
diagnosis  of,  170 
etiology  of,  167 

pyelography  as  aid  in  diagnosis,  171 
symptoms,  169 
treatment,  171 
operations  on,  796 
major,  incision  for,  803 
minor,  796 
incision  for,  796 
pelvis  of,  inflammation,  273 
removal  of,  803-809 


Kidney,  suppurating,  273 
suspension  of,  796 

Kelly's  technic,  "SOO 
tumors  of,  ovarian  tumors  and,  differen- 
tiation, 415 
Kink,  Lane's,  173 
Knee-chest  position,  834 
Kraurosis  of  vulva,  232 
radium  in,  531 
treatment,  233 
Kristeller,  565 

Kronig's  modification  of  Sampson's  method  of 
ureterovesical  transplantation,  813 
operation  in  carcinoma  of  cervix,  361 
Krukenberg's  tumor,  407 
Kiistner's  operation  for  inversion  of  uterus, 
710 

Labia  majora,  atrophy,  542 

minora,  atrophy,  542 
Labor,  appendicitis  during,  147 

goiter  during,  80 
Laceration  of  cervix,  485 

carcinoma  and,  differentiation,  486 
diagnosis,  486 

Emmet's  operation,  487,  593 
hypertrophy  after,  485 
metrorrhagia  in,  516 
operative  treatment,  593 
symptoms,  486 
treatment,  487 
of  perineum,  490 

Clark's  operation  for,  633 
complete,  Clark's  operation  for,  636 
Emmet's  operation,  Graves'  modifica- 
tion, 647 
Graves'  operation,  647 
operation  for,  647 
Warren's  operation,  652 
diagnosis,  497 
during  labor,  494 
effect  of,  493-495 
Emmet's  operation,  497 

Grave's  modification,  625 
Studdiford's  op)eration,  638 
symptoms,  496 
treatment,  497 
Lactation,  condition  of  uterus  during,  543 

sterility,  560 
Lactation-atrophy,  543 

of  ovaries,  56 
Lane's  kink,  173 

operation  for  enteroptosis,  165 
Langhans'  cells,  372 

layer,  372 
Layer,  compact,  of  uterine  mucosa,  26 
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Layer,  epithelial,  of  primordial  follicle,  33 

Langhans',  372 

medullary,  of  ovary,  32 

parenchymatous,  of  ovary,  32 

spongy,  of  uterine  mucosa,  26 
Lead-and-opium  lotion  in  postoperative  phle- 
bitis, 118 
Leg,  milk-,  116,  257 
Legs,  pain  in,  581 

varicose  veins  of,  119 

Mayos*  operation  for,  729 
operations  for,  728 
Leiomyoma  of  uterus,  307.    See  also  Myoma 

of  lUerus. 
Length  of  stay  in  bed  in  abdominal  oi)era- 

tions,  842 
Leukocytosis  after  blood  extravasation,  109 

and  infection,  relation  between,  107 

in  absorption  of  products  of  degeneration 
in  necrotic  tissue,  109 

postoperative,  109 
Leukoplakia  of  vulva,  234 
Leukorrhea,  568 

following  radium  treatment,  532 

from  endocervix,  191 

in  carcinoma  of  cervix,  342,  570 

following  radium  treatment,  359,  360 

in  cervical  polyps,  333 

in  chronic  endometritis,  192 
gonorrheal  endocervicitis,  191 
pelvic  inflammation,  209 

in  endocervicitis  and  cervicitis,  242 

in  erosion  of  cervix,  241 

in  gland  hypertrophy  of  endometrium,  251 

in  retroversion  of  uterus,  464 

in  stenosis  of  vagina,  537 

in  tubercular  endometritis,  220 

in  vaginitis,  237,  238 
Levator  ani  muscle,  490 
Leydig,  cells  of,  48 
Ligament,  appendiculo-ovarian,  145,  173 

broad,  fibromyoma  of,  424 
varicose  veins  in,  119 

infundibulopelvic,  fibroma  of,  425 

round,  adenomyoma  of,  423 
fibromyoma  of,  424 
tumors  of,  422 
treatment,  423 
Ligation  of  proximal  end  of  ureter,  813 
Lipoma  of  pelvic  connective  tissue,  425 

of  vulva,  287 

retroperitoneal,  425 
Liquor  folliculi,  34 
Loins,  pain  in,  580 
Lumbar  pain,  580 

trigonum,  superior,  798 


Lung  complications  after  gynecologic  opera- 
tions, 103 
tuberculosis  of,  influence  of  menBtruation 
on,  104 

Lupus  of  vulva,  220 

Lutein  cells,  39 

L3rmphangioma  of  Fallopian  tubes,  421 

Lymph-glands,  infection  of,  in  carcinoma  of 
cervix,  346 
of  peritoneum,  151 

Lymphosarcoma  of  uterus,  330 

Lynch's  thyrotome  in  stricture  of  rectum,  285 

Malaria  and  metrorrha^,  relation  between, 

158 
Malignant  chorio-epithelioma,  370 
degeneration  of  uterine  fibroids,  317,  329, 
331 
Malposition  of  uterus,  453 
as  cause  of  sterility,  558 

treatment,  561 
backache  in,  579 
dysmenorrhea  and,  relation,  517 
operations  for,  678 
Malthusian  doctrine,  560 
Mammary  extract  in  menorrhagia,  94 
in  uterine  bleeding,  94 
glands.    See  Breasts, 
Mammin  in  menorrhagia,  94 

in  uterine  bleeding,  94 
Marchant's  operation  for    rectal    prolapse, 

817 
Masculine  type,  reversion  to,  during  meno- 
pause, 23,  134 
Masturbation,  132,  134-138 
early,  influence  of,  on  character,  136 
excessive,  in  child,  135 
in  matured  women,  137 
second  stage  of  childhood,  influence  of.  on 

character,  132 
uninhibited,  135 
Maternal  placenta,  47 
Maturity,  ovariectomy  after,  53 

before,  51 
Mayos'  operation  for  prolapse  and  prociden- 
tia of  uterus,  709 
for  retroversion  of  uterus,  683 
for  umbilical  hernia,  781 
for  varicose  veins,  829 
Medullary  layer  of  ovary,  32 
Melanosarcoma  of  uterus,  330 
Membrana  granulosa,  34 
Membrane,  Jackson's,  172 
Membranous  dysmenorrhea,  522.        See  ak* 
I>ysmenorrhea,  membranous. 
i   Menopause,  age  occurring,  19 
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Menopause,  atrophy  of  ovaries  as  cause  of 
changes  during,  23 

constipation  at,  102 

constitutional  changes  during,  22 

diarrhea  at,  102 
.     digestive  disturbances  at,  102 

distiu*bance8  of,  placental  extracts  in,  65 

eczema  of,  96 

exophthalmic  goiter  at,  81 

heart  at,  114 

influence  of  climate  on,  19 
on  thyroid,  81 

intestinal  hemorrhage  at,  102 

loss  of  ovarian  secretion  as  cause  of  changes 
during,  23 

menorrhagia  at,  causes,  22 

nasal  catarrh  at,  100 

nervous  symptoms  of,  128,  129 

nose  diuring,  99  . 

obesity  during,  23 

physical  changes  during,  22 

psychic  disturbances  during,  22 

psychoneuroses  of,  129 

reversion   to   masculine   t3rpe  during,  23, 
134 

sexual  impulse  just  before,  23 

vasomotor  disturbances  of,  114,  129 
Menorrhagia,  572 

appearance  of  blood  after,  109 

at  menopause,  causes,  22 

causes,  574 

from  uterine  fibroids,  322 
treatment,  325 

functional,  524 

in  gland  hypertrophy  of  endometrium,  251 

in  retroversion  of  uterus,  464 

mammary  extract  in,  94 

neuroses  from,  123 

of  fibroids,  radium  in,  529 

of  pelvic  inflammation,  radium  in,  530 

of  youth,  524 
radiimi  in,  528 

thyreopriva,  80 
Menstrual  blood,  amount  lost,  20 
non-coagulability  of,  20,  105 

changes  in  skin,  95 

exanthemata,  95 

exfohation  of  uterine  mucosa,  522 

herpes,  95 

salivation,  100 
Menstruating  endometriimi,  physiologic  anat- 
omy, 24 
Menstruation,  abnormalities  of,  571 

age  occurring,  18 

amount  of  blood  lost  during,  20 

and  acne,  relation  between,  96 


Menstruation  and  chronic  appendicitis,  rela- 
tion between,  146 
and  erysipelas,  relation  between,  96 
and  ovulation,  time  relation  between,  58, 

59 
bleeding  hemorrhoids  at,  102 
blood  during,  105 
cessation  of,  19,  22 
condition  of  breasts  diuing,  20 

of  circulatory  system  in,  21 

of  digestive  system  during,  20 

of  external  genitals  during,  20 

of  eyes  during,  21 

of  Fallopian  tubes  during,  20 

of  nervous  system  during,  20 

of  ovaries  during,  20 

of  skin  during,  21 

of  uterus  during,  20 
congestion  of  pelvic  blood-vessels  during, 

20 
diarrhea  dining,  102 

disturbances  of,  in  chronic  pelvic  inflam- 
mation, 210 

in  ovarian  tumors,  414 

in  retroversion  of  uterus,  464 

of  mouth  during,  100 

of  stomach  and,  relationship,  100,  101 
duration  of,  19,  20 
effect  of  climate  on  occurrence  of,  18,  19 

of  social  conditions  on  occurrence  of,  19 
enlargement  of  breast  during,  18 

of  thyroid  gland  in,  20 
epistaxis  during,  21 
establishment  of,  18 

factors  which  influence,  18 
goiter  during,  80 
headache  during,  20 
hearing  diuing,  21 
herpes,  95 
increased  activity  of  parotid  glands  during, 

100 
influence  of  disturbed  psychic  states  on,  123 

of  nervous  shock  on,  123 

of  psychic  excitement  on,  21 

on  insanity,  124 

on  mental  diseases,  123 

on  nervous  diseases,  120,  123 

on  tuberculosis  of  lungs,  104 
irregularity  of,  19 

neuroses  from,  122 
molimina  of,  571 

myoma  of  uterus  and,  relation,  323 
non-coagulability  of  blood  of,  105 
nose  during,  99 
nose-bleed  during,  21 
Ott's  curve.  121 


lIco^nHtiaii,  pm&  of,  21,  5S0.     See  also 


doraigp  20 

&peniktm  during,  22 
of.  IS 

mm»»  of  ««i4)eitig  during,  20 
mmisd  wi|NriM  duiiDg,  21 
nttCidr  ftura^  123 
tubdl3& 

■tttrlMiiees  durmg,  21 
21 

ffwm,  96 
iwal  eotde  dmng,  21, 104 
vnier  dunngi  21^  104 
w»w  Ibfoiy,  130 
M«*iitjil  iliseisf^  influf^ce  of  menfitmatioti  trn^ 

\n 

Mpmin%  btchbrid  of,  in  p>^itk,  277 
Mt^ithoritim  In  nftrdnoma  of  cervix,  348 

gi*tnirrh*^l.  251 
iriftX'tioiiSt  251 
fiib^^rcmlAf.  2.51 
Mi'tru|Mfcthifs,  hcmoirhAgtc,  vaixjrization  in, 

rmlniiii  in,  t<vhnit\  793 
Mt'lrnrrb.H^in,  hlb 
anil  rtiiLlrtriii,  rHation  brtwwn,  L^ 
lipjIMjirfuiet'  o^  blood  aft<*r,  101) 
frnm  iLTtiTiot^nlt^rfisis,  115,  MG 
from  hypcrs^-ori'lidii  of  oviiry,  57,  ^ 
from  uterine  fibnitile,  322 

treatment,  325 
in  e^einoma  of  cervix,  576 

of  Utl^TUSt  ^'^ 

10  ccrvicttl  polyt^j  '**^® 

m  diori<H^itli*^li«"i»  malign  am,  57-5 

m  extrt^uterin*?  pn-gn^incy,  508,  509,  511, 

m 

ttionj*  of  cervix,  576 

pxtmct  ID,  04 
jiaiJiful,  '>S1 
,^iaimnal  ptodH,  160 

m2ii7 

374 
^ygta  asociat«d  rith,  387 

HI 

itioD,  571 
01,421 
d  cervix,  361 
^^tfriMndB,  434 
^^^  for  femoral  hernia, 


Moschowlt^'s  operation  for  roctd  prokpfie, 

.SI 7,  818 
Moutb,   disturbances  of,  during   aie«Miruii- 

tJon,  100 
Movable   cecum   and   movablt>   kidney,   in- 
fluence between,  169 
kidney,  167 
\Mn\  appendidtiis,  asiNDciattoti,  170 
and  mo%^able  eecujn,  influence  betveea, 

\m 

diagnosis,  170 

etiologj%  167 

pyelogmphy  a^  aid  in  dia^o^^  171 

^TUptoins,  169 

treatment,  171 
Mucoaa,  wtt^rine,  compact  layer,  26 

cyclic  changes  in,  24 

glycogen  production  from,  30 

menstnifU  flaw  and,  28  i 

postmenstrual  involution  of,  28 

premenstrual  congestion  of,  24 

spongj"-  layer,  26 
Mucous  polyps  of  Fallopian  tubes,  421 

of  vestibule,  293 
MdUer^s  An^U,  430,  441 

failure  of  union.  Penults  of,  441 
Musetea,  recti,  diaalasiK  of,  5()0 

operation  for,  771-774  \ 

trealment,  5fU  \ 

Myoma,  ball,  of  uterus,  310 
cervical,  310,  311 
heart,  115,  322 
of  uterus,  307 

^idenocarcinomatous  degeneration,  319 

iwnd  menstruation,  relation,  323 

«jid  pregnancy,  relation,  322 

and  th>Toid,  relation  between,  SI 

angiomatous  degeneration,  315 

u^  cause  of  aterility,  559 

atrophy,  316,  317 

ball,  310 

calcifitjition,  316 

carcirionia  and,  differentiation,  323 
assi>ciati?d  with,  366,  367 

car<jjnoniatous  degeneration,  319 

centrifugal,  308 

eentripetal,  308 

changes  in,  due  to  paasive  congestion,  311 

classification,  308 

cystic  ijpgeneration,  314 

degeneration,  311 

dingnosLd,  323 

edematous  degeneration,  311 

etiolog>%  307 

fatty  degeneration,  315 

frequency,  320 
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Myoma  of  uterus,   heart  lesions  associated 
with,  115,  322 
hyaline  degeneration,  311 
hysterectomy  for,  325 
in  well-to-do,  342 
infection,  320 
interstitial,  309 
intraligamentary,  310 
intramural,  309 

inversion  and,  differentiation,  483 
malignant  degeneration,  317,  329,  331 
menorrhagia  from,  322 

treatment,  325 
menstruation  and,  relation,  323 
metrorrhagia  from,  322 
myomectomy  for,  325 
myxomatoid  degeneration,  314 
myxomatous  degeneration,  313 
necrosis  of,  315 
op>erations  for,  750 
pain  from,  580 
pregnancy  and,  differentiation,  324 

relation,  322 
red  degeneration,  314,  316 
regressive  changes,  316 
sarcomatous  degeneration,  317,  329,  331 
submucous,  310 
subserous,  309 

supravaginal  hysterectomy  for,  325 
symptoms,  321 
thrombotic  degeneration,  314 
treatment,  324 
uterine  hemorrhage  from,  322 

treatment,  325 
vasomotor  symptoms,  115 
of  vagina,  304 
Myomectomy,  abdominal,  750,  751 
for  uterine  myoma,  325 
omental  grafting  after,  753 
operations,  750 
vaginal,  756 
Myomherz,  81 
Myosarcoma  of  Fallopian  tubes,  423 

of  uterus,  329 
Myxedema,  82 
congenital,  82 
infantile,  82 
postoperative,  82 
Myxoma  of  vulva,  292 
Myxomatoid  degeneration  of  uterine  myoma, 

314 
Myxomatous  degeneration  of  uterine  myoma, 
313 

Nabothian  cysts,  191 

Nasal  catarrh  at  menopause,  100 


Nasal  dysmenorrhea,  517 
mucous  membrane,  cocainizing,  influence 

of,  on  dysmenorrhea,  100 
treatment  of  dysmenorrhea,  519 
Necrosis  of  uterine  fibroids,  315 
Necrospermia,  556 
Necrotic  tissue,   absorption  of  products  of 

degeneration  in,  leukocytosis  in,  109 
Nephrectomy,  803-809 
for  injury  of  ureter,  813    ^ 
in  pyelitis,  277 

in  tuberculosis  of  bladder,  271 
incision  for,  803 

Kelly's  frying  pan  incision  for,  804 
Nephroptosis,   167.      See  also  Movable  kid- 
ney. 
Nephrotomy  in  pyelitis,  277 
Nerves  of  peritoneum,  151 
Nervous  diseases,  influence  of  menstruation 
on,  123 
symptoms  of  menopause,  128,  129 
system,  condition  of,  during  menstruation, 
20 
influence  of  menstruation  on,  120 

on  internal  secretion,  44,  45 
relation  of  genitalia  to,  120 
Neuralgia,  ovarian,  127,  255,  578 
Neuroma  of  vulva,  292 
Neurosis   after   hysterectomy   and   ovariec- 
tomy, 128 
as  result  of  masturbation,  136 

of  menstrual  irregularities,  122 
from  amenorrhea,  123 
from  dysmenorrhea,  122 
from  menorrhagia,  123 
genital,  124 

of  imagination,  124 
of  overvaluation,  124 
treatment,  127 
New  growths.     See  Tumors. 
Newborn,  atresia  of  hymen  in,  536 

sexual  impulse  in,  ISO 
Nodular  tubercular  peritonitis,  221 
Non-malignant   gynecologic  diseases,  radium 
in,  525-533 
after-care,  532 
details  of  treatment,  531 
dosage,  531 
selection  of  cases,  526 
Nose  during  menopause,  99 
during  menstruation,  99 
relation  of  genitalia  to,  99 
vicarious  menstruation  from,  21 
Nose-bleed  during  menstruation,  21 
Nuck,  canal  of,  cyst  of,  292 
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Obesity  as  cause  oJ  sterility,  560 

during  menopause,  23 
Oil  of  copaiba  in  gonococcal  cystitis,  269 

of  sandalwood  in  gonococcal  cystitis,  269 
Ointment,  Credo's,  in  varicose  ulcer,  830 

scarlet,  in  varicose  ulcer,  830 
Oligomenorrhea,    functional,    ovarian    defi- 
ciency and,  56 
extract  in,  65 
of  youth,  524  . 
Olshausen's  operation  for  prolapse  of  uterus, 
474 
for  retroversion  of  uterus,  468 
Graves'  modification,  678 
Omental  grafting,  753 
Omentum,  absorbing  power,  152 

capacity  of,  to  slip  into  defects  of  abdom- 
inal wall,  152 
grafting  of,  after  myomectomy,  753 
physiology  of ,  150 
protective  power,  151 
relation  of  genitalia  to,  150 
use  of,  in  plastic  operations,  152 
value  of,  in  walling  off  and  localization  of 
infection,  151 
Onanism,  131,  132.    See  also  Masturbation. 
Onkogenetic  inversion  of  uterus,  482 
Oophorectomy.    See  Ovariectomy. 
Oophoritis,  252 
gonorrheal,  253 
infectious,  252 
chronic,  253 
etiology,  254 
symptoms,  254 
treatment,  255 
interstitial,  252,  253 
etiology,  254 
symptoms,  254 
treatment,  255 
tubercular,  253 
tube-,  chronic,  199,  200 
Operations,  abdominal,  length  of  stay  in  bed, 
842 
preparation  for,  835 
support  after,  842 
suture  materials,  838 
technical  detail,  836 
treatment  after,  840 
on  abdominal  wall,  768 
on  bladder,  815 
on  cervix,  591 
on  Fallopian  tubes,  757 
on  kidney,  796 

major,  incision  for,  803 
minor,  796 

incision  for,  796 


Operations  on  ovaries,  764 
on  rectum,  817 
on  ureters,  810 
on  vagina,  608 
on  vulva,  582 
plastic,  after-care  of,  845 
care  of  stitches,  846 
coaptation  of  wound  edges,  845 
denudation  in,  844 
preparation  for,  842 
stitch  abscess  in,  treatment,  847 
suture  material,  844 
technic  of,  842 
technical  details,  843 
Operative  gynecology,  582 
Osteoma  of  vulva,  292 

Osteomalacia  and  ovaries,  relation  between, 
156 
and  parathyroids,  relation  between,  84 
Ott,  curve  of,  121 
Ova,  439 

Ovarian  djrsmenorrhea,  517 
extract  after  hysterectomy,  65 
dosage,  66 
form  used,  66 
fresh,  importance  of,  66 
in  absence  of  ovarian  secretion,  65 
in  amenorrhea  of  youth,  524 
in  deficient  circulation  of  genitalia,  65 
in  dysmenorrhea,  519 
in    functional    amenorrhea    and    oligo- 
menorrhea, 65 
in  kraurosis  of  vulva,  233 
in  pruritus  of  vulva,  236 
in  sclerosis  and  atrophy  of  ovary,  255 
in  sterility,  65,  566 
in  vasomotor  changes  after  ovariectomy, 

128 
influence   of,   on   time   coagulabiHty  of 

blood,  58 
production  of  hematometra  in  guinea- 
pigs  by  injection  of,  65 
of  hemorrhage  in  guinea-pigs  by  injec- 
tion of,  65 
value  of,  64 
facies,  412 

neuraliga,  127,  255,  578 
pain,  577 
secretion,  46 

absence  of,  ovarian  extract  in,  65 
loss  of,  as  cause  of  changes  during  meno- 
pause, 23 
tissue,  transplantation  of,  60,  765 
after  hysterectomy,  63,  766 
in  functional  amenorrheas  of  young 
women,  64 
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Ovarian  tissue,  transplantation  of,  in  sterility, 

62,  565 
Ovariectomy,  accumulation  of  fat  after,  52, 

53,  54 
after  maturity,  53,  134 
as  cause  of  amenorrhea,  571 
before  maturity,  51 

puberty  in  women,  53 
changes  in  hjrpKjphysis  due  to,  51,  52 
early  and  late,  differences  in,  53,  54 

heterosexual  type  in,  52 
effect  of,  46 

on  hypophysis,  76 
genital  atrophy  due  to,  643 
hot  flushes  after,  128 
hypertrophy  of  suprarenal  gland  after,  89 
neuroses  after,.  128 
psychoneuroses  after,  128,  129 
transplantation  of  ovarian  tissue  after,  63 
vasomotor  disturbances  after,  55,  128 
voice  after,  52 
Ovarin,  46 

Ovaritis,  252.    See  also  Odphoriiia. 
Ovary,  absence  of,  445 
absence  of  vagina  and,  55 
accessory,  445 
albuginea  of,  32 

and  breasts,  relation  between,  94 
and  osteomalacia,  relation  between,  156 
atrophy  of,  55,  542 

as  cause  of  changes  during  menopause,  23 

pathologic,  56 
blood-cysts  of ,  386 
carcinoma  of,  398.     See  also  Carcinoma  of 

ovary. 
colloid  carcinoma,  405,  406,  407 
condition  of,  during  menstruation,  20 
cystadenoma  of,  387 

origin,  396 

pseudomucinous,  389 
origin  of,  397 
treatment,  391 

serous,  393 
origin  of,  396 
cystic  carcinoma,  398 

degeneration,  383 

as  cause  of  steriHty,  558 
cystoma  of,  387 

cysts  of,  254,  381.     See  also  Cysts  of  ovary. 
defects  of,  developmental,  445 
degeneration  of,  254 

cystic,  254 
dermoid  cysts  of,  401,  408,  409 
mahgnant  changes,  403 
parthenogenesis,  405 
descent  of,  440 


Ovary,  developing  and  ripening  of  follicles 

by.  32 
development  of,  18 
embryologic  development,  439  * 
endothehoma  of,  411 
fibroma  of,  407 

ascites  from,  410 
fibrosarcoma  of,  410 
function  of,  essential,  32 
functional  anatomy,  31 
germinal  epithelium  of,  31 
glandular  ducts  of,  32 
hyperfunction  of,  56 
hypersecretion  of,  56 

uterine  bleeding  from,  57,  58 
hypof unction  of,  51 

infantilism  and,  relation  between,  55 
hypoplasia    of,    infantilism    and,    relation 

between,  55 
in  infantilism  as  cause  of  sterility,  551 
infantile,  551,  552 
infections,  252 
inflammations,  252 
lactation-atrophy  of,  56 
medullary  layer  of,  32 
operations  on,  764 
parenchymatous  layer  of,  32 
perithelioma  of,  411 
physiologic  anatomy,  31 
pseudomucinous  cystadenoma  of,  389 
origin,  397 
treatment,  391 
relation  of,  to  glands  of  internal  secretion, 
46 

to  hypophysis,  77 

to  thyroid,  80 
resection  of,  764 
sarcoma  of,  410 

metastasis,  411 
secretion  of,  46 
serous  cystadenoma  of,  393 

origin,  396 
small  cystic  degeneration,  254 
stigma  on,  37 
stnmia,  404 
teratoma  of,  404 

parthenogenesis,  405 
transplantation  of,  60,  765 

after  hysterectomy,  766 

in  sterility,  565 
tuberculosis  of,  220,  253 
tumors  of,  381 

ascites  associated  with,  412 

diagnosis,  415 

exciting  cause  of  formation,  397 

facial  expression,  412 
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Ovary,  tumors  of,  menstrual  function  in,  414 

non-proliferating,  381 

ovigenous,  401 

ovulogenous,  401 

parench>inatous,  387 

pregnancy  complicating,  414 

pressure  s>'mptoms,  412 

prognosis,  417 

proliferating,  387 

removal  of  both  ovaries,  417 

stromatogcnous,  407 

Hj'mptoms,  412 

torsion,  413 

treatment,  416 

tumors  of  kidney  and,  differentiation, 
415 

ureter  symptoms,  412 
Ovigenous  tumors  of  ovar>',  401 
Ovitestes,  72,  451 

Ovulation  and  menstruation,  time  relation  be- 
tween, 58,  59 
Ovulogenous  tumors  of  ovar>',  401 
Ovum  and  spermatozoon,  place  of  union,  24 

Paget's  disease  of  vulva,  234 

Pain  from  inflammation  of  peritoneum,  578 

from  peh-ic  pressure,  578 

from  uterine  fibroids,  580 

in  carcinoma  of  cervix,  343 

in  coccyx,  580 

in  coitus,  138,  140 

in  dysmenorrhea,  518,  519 

in  ectopic  pregnancy,  510,  511,  512 

in  legs,  581 

in  loins,  580 

in  retroversion  of  litems,  463 

in  rupture  of  tubal  pregnancy,  577 

in  side,  579 

intermenstrual,  21 

lumbar,  580 

of  menstruation,  580.     See  also  Dysmenor- 
rhea. 

of  micturition,  581 

on  defecation,  581 

ovarian,  577 

peh-ic.  576 
Palpation  of  abdomen,  831 
Papillarj-  angioma  of  vestibule,  293 

excrcjjcences  of  \'ulva.  227 
PapiUoma  of  bladder,  426 
treatment,  428 

of  Fallopian  tubes,  421 
Paracolpitis,  240 
Paracystic  cellular  tissue,  256 
Parac>'stiti»,  265 
Paraffin,  liquid,  in  enteroptosis,  164 


Parametria]  cellular  tissue,  256 

hematoma,  260 

parametritis  and,  differentiation,  259 
treatment,  261 

infiltration    in    chorio-epithelioma    malig- 
num,  380 
Parametritis,  255,  256 

as  complication  of  pelvic  operations,  257 

atrophicans,  259 

cancer  of  cervix  and,  differentiation,  259 

chronic,  258,  259 

cystitis  from,  264 

diagnosis,  259 
differential,  259 

etiolog>',  257,  258 

gonorrheal,  258 

parametrial  hematoma  and,  differentiation, 
259 

posterior,  144,  259 

postoperative,  257 

s>'mptoms,  258 

treatment,  259 
Parametrium,  hematoma  of,  260 

inflammation  of,  255 
Paraproctal  cellular  tissue,  256 
Parasites,  vaginal,  238 
ParathjToid  extract  in  tetany,  83 
Parathyroids    and    eclampsia,    relation    bc^ 
tween,  84 

and  osteomalacia,  relation  between,  ^ 

relation  of,  to  genitalia,  83 

removal  of,  effect  of,  83 
Paravaginitis,  240 
Parenchj-matous  layer  of  ovar>',  32 
Parenteric  digestion,  1 10 
Parietocolic   fold   of   Jonnesco   and    Juvara, 

172 
Paroiiphoron,  439 
Parotid    glands,    increased    acti\'ity,    during 

menstruation,  100 
Parovarium,  418,  439 

adenomyoma  of.  419 

adenosarcoma  of.  419 

carcinoma  of.  419 

cystadenoma  of.  419 

cysts  of.  418 
treatment,  419 

dermoid  cy.^s.  419 

fibro-adenoma  of,  419 

tumors  of,  419 
Patient,  examination  of,  831 

in  private  house.  834 
Pe<licle,  upper.  585.  586 
Pelvic    adhesions    after    gonorrheal    salpin- 
gitis.  202.     See  also  Pelric   inflammation, 

chronic. 
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Pelvic    blood-vessels,  congestion   of,  during 
menstruation,  20 
cellular  tissue,  anatomy,  255 

inflanmiations,  256.    See  also   Paror 

metritis. 
paracystic,  256 
parametrial,  256 
paraproctal,  256 
cellulitis,  255 

after  operations  on  bladder,  260 
in  lateral  wall  of  abdomen,  260 
connective  tissue,  dermoid  cysts,  425 
treatment,  426 
fibroma  of,  423,  424 
fibromyoma  of,  423,  424 
lipoma  of,  425 
sarcoma  of,  425 
tumors  of,  423 
symptoms,  424 
treatment,  426 
discomfort  during  menstruation,  20 
hematocele  in  ectopic  pregnancy,  508 
inflammation,  chronic,  as  result  of  gonor- 
rheal salpingitis,  202,  209 
disturbances  of  menstruation  in, 

210 
symptoms,  209 
treatment,  212 
menorrhagia  of,  radium  in,  530 

relation  of,  to  retroversion  and  retro- 
flexion of  uterus,  202 
operations,  Bardenheuer's  incision,  768 
operation  for  gall-stones  during,  149, 150 

on  gall-bladder  during,  149 
parametria!  hematoma  as  complication, 

260 
parametritis  as  complication,  257 
performance  of,  during  menstruation,  22 
Pfannenstiel's  incision,  769 
transverse  incisions  in,  768 
pain,  576 

peritonitis  as  result  of  gonorrheal  salpin- 
gitis, 201 
Pelvis  of  kidney,  inflammation,  273 
retroperitoneal  tumors,  423 
subperitoneal  tumors,  423 
varicose  veins  of,  120 
Percy's  treatment  of  carcinoma  of  cervix,  360, 

361,  790 
Pericystitis,  266 
Perineal  body,  491 
cysts,  301 

muscles,  functional  anatomy  of,  490,  491 
sheet,  Ewin,  directions  for  making,  843 
Perineoplasty,  Clark's,  633,  636 
Emmet's,  Graves'  modification,  625 


Perineoplasty,  Studdiford's,  638 
Perineum,  laceration  of,  490.    See  also  Laceror 
tion  of  perineum. 
plastic  surgery,  625 
tight,  operation  for  enlarging,  746 
Perisalpingitis,  tubercular,  216,  218 
Perithelioma  of  ovary,  41 1 
Peritoneal  adhesions,  153 

from  bacterial  peritonitis,  153 
from  chemical  injury,  154 
from  mechanical  injury,  154 
from  surface  necrosis,  155 
from  tuberculosis,  154 
traumatic,  154 
cavity,  absorption  of  fluid  material  in,  152, 

153 
epithelium,  destruction  of,  152,  153 
bacterial  infection  as  cause,  153 
fluid,  transudation  and  resorption,  152 " 
Peritoneum,  inflammation  of,  pain  from,  578 
lymph-vessels  of,  151 
nerves  of,  151 
physiology  of,  150 
relation  of  genitalia  to,  150 
reparative  power  of  epithelium,  152 
resistance  of,  to  external  infection,  152 
tuberculosis  of,  221 
Peritonitis,  bacterial,  153 
gonorrheal,  153 
pelvic,  as  result  of  gonorrheal  salpingitis, 

201 
tubercular,  221 
diagnosis,  222 
dry  adhesive,  221 
nodular,  221 
prognosis,  223 
symptoms,  221 
treatment,  222 
with  ascites,  221 
Periurethral  abscess,  262 
Perivitelline  space,  36 
Pessaries  for  anteflexion  of  cervix,  691 
of  uterus,  691 
in  amenorrhea  of  youth,  524 
in  anteflexion  of  uterus,  481 
in  oligomenorrhea  of  youth,  524 
in  procidentia  of  uterus,  478 
in  prolapse  of  uterus,  472,  473 
in  retroversion  of  uterus,  466 
Petit's  triangle,  798 
Pfannenstiel  incision,  769 
Pfannenstiel's  operation  in  dysmenorrhea,  521 
Phantom  pregnancy,  572 
Phlebectasis,  119 

operations  for,  828 
Phlebitis,  postoperative,  116,  117 
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Phlebitis,  postoperativei  pyogenic,  117 

treatment,  117 
Phlegmasia  alba  dolens,  116,  257 
Physical  changes  during  menopause,  22 
Pigment  hypertrophy  and  functions  of  pelvic 

organs,  relation  between,  96 
Piles,  432.     See  also  Hemorrhoids. 
Pineal  gland,  internal  secretory  action  of,  90, 
91 
relation  of,  to  genitalia^  90,  91 
Pituitary  body.    See  Hypophysis. 
Pituitrin    in    gland    hypertrophy    of   endo- 
metrium, 251 
in  menorrhagia  due   to   uterine  fibroids, 
325 
of  youth,  525 
in  postpartum  hemorrhage,  79 
in  uterine  insufficiency,  548 
to  stimulate  uterine  contractions,  78 
value  of,  78,  79 

with  adrenalin  in  dysmenorrhea,  519 
Placenta,  influence  of,  on  breasts,  94 
on  mother  during  pregnancy,  92 
maternal,  47 

relation  of,  to  genitalia,  92 
Placental  extracts  in  amenorrhea,  65 
in  climacteric  disturbances,  65 
in  sterility,  65 
polyp,  372 

site,  chorio-epithelioma  malignum,  370 
Plastic  operations,  after-care,  845 
care  of  stitches,  846 
coaptation  of  wound  edges,  845 
denudation  in,  844 
on  stump  of  Fallopian  tube,  563 
preparation  for,  842 
stitch  abscess  in,  treatment,  847 
suture  material,  844 
technic,  842 
technical  details,  843 
Plexus,  Auerbach's,  151 
Plugs,  dermoid,  402 

Pneiunococcus  as  cause  of  secondary  infec- 
tions in  pelvis,  105 
Pneumonia,  ether,  103 

postoperative,  103 
Polypoid  gland  hypertrophy  of  endometrium, 

250,  574 
Polyposis,  rectal,  431 
Polyps,  cervical,  332 
bleeding  in,  333 
diagnosis,  334 
metrorrhagia  in,  576 
s>Tnptoms,  333 
treatment,  334 
mucous,  of  Fallopian  tubes,  421 


Polyps,  mucous,  of  vestibule,  293 
of  endometrium,  333,  334 
placental,  372 
rectal,  431 
Position,  knee-chest,  834 
of  uterus,  17  453 
Sims',  834 
Posthemorrhagic  blood-picture,  108 
Postmenstrual  involution  of  uterine  mucosa, 
28 
necrobiotic  endometritis,  248 
Postoperative  catharsis  in  abdominal  caeeB, 
840,841 
in  plastic  cases,  846 
embolism,  118 
hernia,  503 
diagnosis,  504 
Graves'  operation  for,  782 
transplantation  of  fascia  for,  782 

Bartlett's  method,  783 
treatment,  504 
h3rperleukoc3rto8is,  109 
infections  of  lungs,  103 
leukocytosis,  109 
myxedema,  82 

neuroses  after  hysterectomy  and  ovariec- 
tomy, 128 
parametrial  hematoma,  260 
parametritis,  257 
phlebitis,  116,  117 
pyogenic,  117 
treatment,  117 
pneumonia,  103 
pyelitis,  275 
skin  eruptions,  97 
thrombophlebitis,  116 
thrombosis,  116,  117 
treatment  of  abdominal  cases,  840 
of  bowels  of  abdominal  cases,  840,  841 

of  plastic  cases,  846 
of  plastic  cases,  845 
Postpartum  hemorrhage,  pituitrin  in,  79 
Pozzi's  operation  for  anteflexion  of  uterus, 
693 
in  dysmenorrhea,  521,  693 
Precocious  menstruation,  21 

in  infants,  18 
Pregnancy,  Abderhalden's  test  for,  110 
appendicitis  during,  146,  147 
atresia  of  follicle  during,  41 
changes  in  hypophysis  in,  76 
complicating  ovarian  tumors,  414 
corpus  luteum  of,  macroscopic  appearance, 

59 
ectopic.  506.     See  also  Ectopic  pregnancy. 
effect  of  removal  of  hypophysis  on,  76 
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Ftegnancy,  extra-uterine,  606.    See  also  Ec- 
topic pregnancy. 
following   ovarian   tissue   transplantation, 

62,  63,  565 
goiter  during,  80,  81 
in  rudimentary  horn  of  uterus,  444 
influence  of  placenta  on  mother  during,  92 
interstitial,  506 

symptoms  and  course,  513 
myoma  of  uterus  and,  differentiation,  324 

relation,  322 
persistence  of  corpus  luteum  and,  47 
phantom,  572 
tetany  in,  83,  84 

tubal,  506.    See  also  Ectopic  pregnancy. 
Premenstrual  congestion  of  uterine  mucosa, 

24 
Pressure,  pelvic,  pain  from,  678 
symptoms  of  ovarian  timiors,  412 

of  tumors  of  pelvic  connective  tissue, 
424 
Prevesical  space,  256 
Primordial  egg,  33 

foUicle,  33 
Private  house,  examination  of  patient  in,  834 
Procidentia  of  uterus,  457,  475 

after  hysterectomy,  477 

congenital,  476 

diagnosis,  477  • 

elongation  of  cervix  in,  477 

Goffe's  operation,  706 

Graves'  operation,  696 

interposition  operation,  479,  699 

May 08*  operation,  709 

operations  for,  696 

pessaries  for,  478 

suspension  operation,  479 

sjrmptoms,  478 

treatment,  478 

Watkins'  operation,  479,  699 

Wertheim's  operation,  705 
Prolapse  of  anus,  431 
of  rectum,  431 

incomplete,  431 

Marchant's  operation,  817 

Moschowitz's  oi>eration,  817,  818 

operations  for,  817 

suspension  operation,  817 

treatment,  432 

Tuttle's  modification  of  Ekehom's  operar 
tion,  817 
of  urethra,  294 

in  children,  295 
of  uterus,  457,  470 

diagnosis,  471 

Goffe's  operation,  706 


Prolapse  of  uterus,  Graves'  operation,  696 
interposition  operation,  479,  699 
Mayos'  operation,  709 
Olshausen's  operation,  474 
operations  for,  696 
symptoms,  472 
treatment,  472 
surgical,  473 
Watkins'  operation,  479,  699 
Wertheim's  operation,  705 
of  vaginal  wall,  457 
Protargol  in  cystitis,  270 
in    gonorrheal    inflammation    of    Skene's 
glands,  184 
urethritis,  183 

vulvovaginitis  in  children,  181 
Pruritus  of  vulva,  234 
etiology,  235 
radium  in,  531 
treatment,  236 
Pseudohermaphroditifim,  71,  451 
Pseudomucin,  390 

Pseudomucinous  cystadenoma  of  ovary,  389 
origin,  397 
treatment,  391 
Pseudomyxoma  peritonei,  393 
Pseudovaginismus,  633 

treatment,  534 
Psychic  disturbances  during  menopause,  22 
states,   disturbed,   influence  of,   on  men- 
struation, 21, 123 
Psychoneuroses  after  ovariectomy  and  hys- 
terectomy, 128,  129 
genital,  124 

treatment,  127 
of  menopause,  129 
Ptosis,  abdominal,  158.     See  also  Enterop" 

tosia. 
Puberty,  acne  at,  96 
age  occurring,  18 
development  of  breasts  at,  18 
effect  of  climate  on  occurrence  of,  18 
heart  at,  113 

ovariectomy  before,  in  women,  51,  52 
sexuality  of,  132,  133 
thyroid  at,  80 
Pubescent  uterus,  664 
Pubococcygeus  muscle,  490 
Puerperal  sepsis  as  cause  of  hemorrhage  in 
eye,  99 
of  sterility,  557 
Pulley  stitch,  772 
Pyelitis,  273 
etiology,  273,  274 
postoperative,  275 
prognosis,  276 
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Pyelitis,  treatment,  276 
I^elography,  171 
I^elonephritis,  273,  275 
Pyometra,  247 
Pyosalpinx,  gonorrheal,  194 

profluens,  211,  569 

rupture  of,  204 

Race  degeneration  as  cause  of  sterility,  561 
Radium,  application  of,  Graves'  technic,  792 
in  bleeding  from  uterine  fibroids,  325 
in  carcinoma  of  cervix,  348,  362 
details  of  treatment,  355 
Graves*  technic,  792 
selection  of  cases  for,  353 
of  rectum,  430 
of  vagina,  298 
in  endometritis,  531 
in  gland  hypertrophy  of  endometriimi,  251, 

527 
in  interstitial  endometritis,  528 
in  kraurosis  of  vulva,  531 
in  menorrhagia  of  fibroids,  529 
of  pelvic  inflammation,  530 
of  young,  528 
in  non-malignant  gynecologic  diseases,  525- 
533 
after-care,  532 
details  of  treatment,  531 
dosage,  531 
selection  of  cases,  526 
in  myoma,  325 
in  parametritis,  259 
in  pniritus  of  vulva,  236,  531 
in  sarcoma  of  uterus,  332 
in  uterine  insufficiency,  526,  549 
physical  properties,  348 
Rash,  ether,  97 

Receptaculum  seminis,  23,  554 
Recti  muscles,  diastasis  of,  500 
operation  for,  771-774 
ovarian  cyst  and,  differentiation,  416 
treatment,  501 
Rectocele,  144,  457,  471,  497 
closure  of    Douglas*    pouch    for,    Graves* 

operation,  643 
Graves'   modification  of  Emmet's  opera- 
tion, 625 
Rectovaginal  fistula,  operation  for,  652,  653 

septum,  adenomyomas  of,  305 
Rectum,  adenoma  of,  431 
atresia  of,  449 
carcinoma  of,  429.     See  also  Carcinoma  of 

rectum. 
effect  of  retroverted  uterus  on,  144 
endothelioma  of,  430 


Rectum,  epithelioma  of,  430 
inflammatory  stricture,  283 

treatment,  285 
operations  on,  817 
polyposis  of,  431 
polyps  of,  431 
prolapse   of,   431.    See   also   ProlajM  of 

rectum. 
relation  of  genitalia  to,  142,  144 
sarcoma  of,  430 
stricture  of,  inflammatory,  283 

treatment,  285 
tumors  of,  429 
Red  degeneration  of  uterine  myoma,  314, 316 
Regeneration  of  blood  after  hemorrliage,  106, 

109 
Regressive  changes  in  uterine  myoma,  316 
Reid's  genitomesenteric  fold,  173 
Relaxation  of  vaginal  walls  as  cause  of  steril- 
ity, 558 
Resection  of  ovary,  764 
Respiration,  organs  of,  relation  of  goiitalia 

to,  103 
Retrocession  of  uterus,  455,  461 
Retrodisplacement  of  uterus.    See  Retrover- 
sion of  uterus. 
Retroflexion  of  uterus,  455,  458 

relation  of  pelvic  inflammatory  disease 
to,  202 
Retrolocation  of  uterus,  456 
Retroperitoneal  appendix,  172 
dermoids,  425 
hpoma,  425 
sarcoma,  424,  425 
tumors,  423 
Retroposition  of  uterus,  456 
Retrorenal  fascia,  799 
Retroversion  of  uterus,  453,  458 

Alexander-Adams  operation,  689 
Alexander's  operation,  466,  688 
Baldy's  operation,  685 
Coffey's  operation,  468 
diagnosis,  465 
due  to  adhesions,  468 
diagnosis,  469 
symptoms,  469 
treatment,  469 
due  to  displacement  by  tumors,  470 
due  to  relaxation,  459 
symptoms,  463 
treatment,  466 
effect  of,  on  rectum,  144 
etiology,  458 
first  degree,  453 
Gilliam's  operation,  467,  680 
Kelly's  modification,  685 
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Retroversion  of  uterus,  Gilliam's  operation, 
Mayos'  modification,  683 
Simpson's  modification,  681 
internal  Alexander  operation,  683 
Kelly's  operation,  685 
Mayos'  operation,  683 
Olshausen's  operation,  468 

Graves'  modification,  678 
operations  for,  678 
pathologic  conditions  due  to,  461 
pessaries  in,  466 
relation  of  pelvic  inflammatory  disease 

to,  202 
second  degree,  454 
Simpson's  operation,  681 
symptoms,  463 
third  degree,  454 
traumatic  adhesions  from,  462 
treatment,  466 
ventral  fixation,  467 

suspension,  467 
Webster-Baldy  operation,  468,  685 
Retroversion-flexion  of  uterus,  455 
Retzius,  space  of,  256 
Ripening  follicle,  33 
Rodent  ulcer  of  vulva,  229 
Rontgen  rays.     See  x-Raya. 
Round  ligament,  adenomyoma  of,  423 
fibromyoma  of,  424 
tumors  of,  422 
treatment,  423 
Rovsing's  ojjeration  for  enteroptosis,  165 
Rudimentary  horn  of  uterus,  444 

uterus,  441 
Rupture  of  ovarian  cysts,  412 
of  pyosalpinx,  204 
of  tube  in  ectopic  pregnancy,  508 
pain  of,  577 
treatment,  513 
Russian  oil  in  enteroptosis,  164 

Sactosalpinx  serosa,  196 
Salivation,  menstrual,  100 

vicarious,  100 
Salpingectomy,  758 
Salpingitis,  catarrhal,  193 
chronic  interstitial,  199 
gonorrheal,  192 
acute,  appendicitis  and,  differentiation, 
206 
diagnosis,  205 

differential,  206 
diverticulitis  of  sigmoid  and,  differen- 
tiation, 207 
extra-uterine    pregnancy    and,    differ- 
entiation, 207 


Salpingitis,  gonorrheal,  acute,  secondary,  204, 
205 
treatment,  208 
symptoms,  203 
treatment,  208 

twisting  of  p>edicle  of  ovarian  cyst  and, 
differentiation,  207 
as  cause  of  sterility,  556 

treatment,  562 
chronic   pelvic   inflammation  as  result, 
202, 209.    See  also  Pelvic  inflammation^ 
chronic. 
pathology,  193 

pelvic  peritonitis  as  result,  201 
interstitial,  chronic,  199 
isthmica  nodosa,  201 
tubercular,  216 
progress,  218 
symptoms,  218 
treatment,  218 
Salpingo-oophorectomy,  757 
Salpingostomy,  stoinatoplastic,  760 

Bell's  method,  762 
Sampson's  method  of  ureterovesical  trans- 
plantation, 812 
Sandalwood,  oil  of,  in  gonococcal  cystitis,  269 
Sarcoma  botryoides,  329 
cystic,  of  uterus,  330 
grape-mole,  of  uterus,  329 
of  endometrium,  329 
of  Fallopian  tubes,  421 
of  ovary,  410 

metastasis,  411 
of  pelvic  connective  tissue,  425 
of  rectum,  430 
of  uterus,  328 
adenocarcinoma  and,  differentiation,  331 
bleeding  from  uterus  in,  331 
cystic,  330 
diagnosis,  330 
grape-mole,  329 
histology,  329 
metastasis,  331 
treatment,  332 
of  vagina,  296 

in  children,  297 
of  vulva,  292 
retroperitoneal,  424,  425 
Sarcomatous  degeneration  of  uterine  fibroids, 

317,  329,  331 
Scarlet  ointment  in  varicose  ulcer,  830 
Schauta's  operation  for  carcinoma  of  cervix, 

744-750 
Schroder's  operation  for  extirpation  of  endo- 
cervix,  604 
for  sterility,  564,  604 


-mv 


19* 


P.KC« 


325 


\3J 


.^Clti* 


ttU^* 


■»'"ii*j'^'.'*.«» 


ti^''^  ^oC  coses 


lot, 


U«^| 


4^^ 


y0i 


2&t 


5^1 


,\MP^^ 


let^^^ 


eB' 


jidSf 


5-2^ 


i» 


'^%:^-* 


A^c 


°\^:^^'^.^.^^'^' 


E^ 


JIX 


^.J^ 


S32 


*I^^"*„l't«»t^' 


pgpt, 


riS^ 


VtvP^ 


itv 


saJC' 


otfta- 


AifftCV 


iet\cy 


5*26' 


549 


34S 


Ua3V\ 


.vi\wfli 


aeuv 


oi, 


rf:::>-..etr^-s^.^- 


^lec^^ 


Op' 


497 


;eVe, 


\44 


po^ 


vicVv 


ioT, 


oi 


^t» 


ti\et' 


uoo, 


wag^^ 


a\ 


ftst^i^* 


ove^^^ 


.UO^ 


ioT, 


oti^a^ 


oi, 


^05 


^t?-^,«^-°r:^,^^^ 


;tui» 


jvAet^ 


oraa 


Sec 


9.\sO 


duWT«* 


otv, 


INDEX 


879 


Sterility,  diseases  of  hypophysis  as  cause,  560 

effluvium  seminis  as  cause,  555 

endocervicitis  as  cause,  557 
treatment,  564 

endometritis  as  cause,  557 

escape  of  semen  from  vagina  as  cause,  555 

etiology,  550 

fetalism  as  cause,  550 

genital  tuberculosis  as  cause,  558 

gonorrheal  salpingitis  as  cause,  556 
treatment,  562 

in  retroversion  of  uterus,  464 

infantilism  as  cause,  550 
ovaries  in,  551 
tubes  in,  553 
uterus  in,  553 

lactation,  560 

malposition  of  uteru§  as  cause,  558 
treatment,  561 

myoma  of  uterus  as  cause,  559 

obesity  as  cause,  560 

ovarian  extract  in,  65,  566 

implantation  and  transplantation  in,  62, 
565 

placental  extracts  in,  65 

preventive  measures  as  cause,  560 

primary,  549 

puerperal  sepsis  as  cause,  557 

race  degeneration  as  cause,  561 

relaxation  of  vaginal  walls  as  cause,  558 

Schroder's  operation  for,  564,  604 

secondary,  549 

treatment,  561 

tumors  as  cause,  558 

vaginismus  as  cause,  561 

x-ray  as  cause,  559 
Sterilization,  tubal,  Taussig's  operation,  762 
Stigma,  ovarian,  37 
Stitch.     See  Suture. 
Stomach,  disturbances  of,  and  menstruation, 

relationship,  100,  101 
Stone.     See  Calculus. 
Strain,  foot,  156 

Strawberry  mottling  of  gall-bladder,  150 
Stricture,  inflajnmatory,  of  rectimi,  283 
treatment,  285 

of  urethra,  262 

as  result  of  gonorrheal  urethritis,  183 
Stromatogenous  tumors  of  ovary,  407 
Struma  ovarii,  404 

Studdiford's  method  of  combined  amputation 
of  cervix  and  anterior  colpoplasty,  620 

perineoplasty,  638 
Subconsciousness,  125 
Subperitoneal  tumors,  423 
Suicide  during  menstruation,  123 


Superior  lumbar  trigonimi,  798 
Suppurating  kidney,  273 
Suprapubic  cystotomy,  815 

Kelly's  method,  815 
Suprarenal  system,  84 
anatomy,  84,  85 
hyperfunction  of,  88 
hypertrophy  of,  after  ovariectomy,  89 
internal  secretory  function  of,  85 
relation  of,  to  genitalia,  85,  87 
Supravaginal  hysterectomy,  713 
vaginal  drainage  after,  723 
Suspension  of  kidney,  796 
Kelly's  technic,  800 
of  uterus  for  anteflexion,  482 

Graves'     modification    of    OLshausen's 

operation,  678 
in  procidentia,  479 
operation  for  rectal  prolapse,  817 
Suture  abscess  in  plastic  operations,    treat- 
ment, 847 
Brodel's,  803 

care  of,  in  plastic  operations,  846 
material  in  abdominal  operations,  838 

in  plastic  operations,  844 
of  abdominal  wound,  839 
pulley,  772 

wandering,  as  cause  of  vesical  calculus,  428 
Symptomless  cholelithiasis,  148 
Symptoms,  568 
due  to  abnormal  secretions,  568 
essential,  568 
Syncytiomajnalignum,  370 
Syncytium,  372 
Syphilis  of  bladder,  272 

of  vulva,  225 
SyphiUtic  cystitis,  272 

Tampons,  vaginal,  in  prolapse  of  uterus,  472 
Taussig's  operation  for  carcinoma  of  vulva, 
291,584 
for  tubal  sterilization,  762 
Technic,  831 

Temperament,  change  in,  after  fifty,  23 
Temperature,  elevation  of,  in  carcinoma  of 

cervix,  343 
Teratoma  of  ovary,  404 
parthenogenesis,  405 
of  vulva,  292 
Test,  Abderhalden's,  for  pregnancy  and  can- 
cer, 110 
in  differential  diagnosis  of  uterine  myoma 
and  pregnancy,  324 
complement-fixation,  in  diagnosis  of  gonor- 
rheal salpingitis,  205 
Tetany  in  pregnancy,  83,  84 
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r-'anv.  parathyroid  extract  in,  83,  84 
rji-:a  ►^TTema,  34,  49 
i-.tliniii,  M 

-■inuM*  externa  of,  34 
mreniA  of,  ai,  36 
nrr^rri^i.  :54,  36 
rje"a.-tietin  ceils,  387 
: "mtrTion  ol,  SO 

rir«.ii:-^oniLft»     Tulvovaginitis    in    children 

r:r.-mb«?phl!ebitis,  postoperative,  116 
Tirnibtyiiis,  postoperative,  116,  117 
r'lr.mwtic  defiwieration  of  uterine  myoma, 
3U 
7iie.  4^53 
r*:  uiib-iftickiiig  manifestation  of  sexual  im- 

'»di**.   1-31 

~r  TiLtN  rvUtion  of,  to  genitalia,  91 

T:  r:vi  .ind  myoma  of  uterus,  relation  be- 

-.VH^^Q.   SI 

j:  -jiiberty.  SO 

»:;anp'ment  of,  during  menstruation,  20 
\rr»T    ADii  pituitrin  in   menorrhagia  of 

•  ■•u'h.  "jC-S 
-i'u'uce  ot  menopause  on,  81 
-.ji::».*ii  .'i  *>var>-  to,  80 

,,  ^EucdJia.  79,  80 
^.. .   vr.rteusu  opefation  for  enlarging,  646 
£>«.-u  }i  '-»v;*nan  cysts,  413 

^-.r*.'  <*^*n«>^rrh«^  salpingitis  and,  differ- 

^  ^(.vrition.  593 
^-  It.  ?i«>'»^-  "^  hemophilia,  107 
.^.rv'rrrid<!^^  of  youth,  525 

j^;.,..o  ot  fjiMMii  for  postoperative 

;^.  .,;^^t"5  mothiHl,  7S3 
^iiv'it4x«ti  i^i  tiH»hnic,  786 

■    Uti4tt?'  '^^^  "^^^ 
^  ^  stt'Wi'tomy.  63,  763 
.  ^^ivtifil  amenorrheavS  of  young 
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^^  ^  uttfTtfes  61,  62 

^^  «^taixL  Sr2 

"'    .^  ^  .MUtfcBcation,  813 

"_^    ^  :«i.«ption   of  peritonei 

^^  ^    IB   pelvic    operations. 


Traimiatic   adhesions   from    retroversion  of 

uterus,  462 
peritoneal  adhesions,  154 
theory  of  etiology -of  cervical  cancer,  339- 

342 
Treves'  bloodless  fold,  172 
Triangle,  Petit's,  798 
Trichloracetic  acid  in  dysmenorrhea,  520 
Trichomonas  vaginalis,  238 
Trophoblast   and   chorio-epithclioma   malig- 

num,  biologic  resemblance,  375 
function  of,  375 
Tubal  abortion,  508 

treatment,  514 
menstruation,  30 
mole,  508,  511 
pregnancy,    506.    See   also    Ectopic   preg- 

naricy. 
rupture  in  ectopic  pregnancy,  508 
treatment,  513 
Tubercular  cystitis,  271 

treatment,  269 
endometritis,  219 
endosalpingitis,  216,  217 
metritis,  251 
oophoritis,  253 
perisalpingitis,  216,  218 
peritonitis,  221 

diagnosis,  222 

dry  adhesive,  221 

nodular,  221 

prognosis,  223 

s>'mptonis,  221 

treatment,  222 

with  ascites,  221 
salpingitis,  210 

progr<;s.s,  218 

symptoms,  218 

treatment,  218 
Tuberculosis,  amenorrhea  and,  relationship. 

572 
genital,  215 

as  cause  of  sterility,  558 
of  bladder,  271 

diagnosis,  271 

treatment,  271 
of  cervix,  220 
of  endometrium,  210 
of  Fallopian  tubes,  216 
of  lungs,  influence  of  menstruation  on,  104 
of  metrium,  219,  251 
of  ovary,  220,  253 
of  peritoneum,  221 
of  uterus,  219,  251 
of  vagina,  220 
of  vulva,  220 
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Tubo-ovarian  abscess,  196,  253 

cysts,  198 
Tubo-ovaritis,  chronic,  200 

gonorrheal,  195 
Tumors,  abdominal,  vitiligo  associated  with, 
97 
as  cause  of  sterility,  558 
Krukenberg's,  407 
of  bladder,  426 
aympt<)ms,  428 
treatment,  428 
of  clitoris,  295 
of  Fallopian  tubes,  420 
of  kidney,  ovarian  tumors  and,  differen- 
tiation, 415 
of  ovary,  381.     See  also  Ovary,  tumors  of. 
of  parovarium,  419 
of  pelvic  connective  tissue,  423 
symptoms,  424 
treatment,  426 
of  rectum,  429 
of  round  ligament,  422 

treatment,  423 
of  uterus,  307 
of  vagina,  296 
of  vulva,  287 
retroperitoneal,  423 
subperitoneal,  423 
Tunica  externa  of  theca  folliculi,  34 

interna  of  theca  folliculi,  34,  36 
Tuttle's  modification  of  Ekehom's  operation 

for  rectal  prolapse,  817 
Typhoid  fever  and  genitalia,  relation  between, 
157 

Ulcer  of  bladder,  265 
rodent,  of  vulva,  229 
varicose,  Credo's  ointment  in,  830 
operations  for,  830 
scarlet  ointment  in,  830 
Ulceration  of  cervix,  336,  485,  486 

of  vulva,  229 
Ulcus  molle  of  vulva,  224 
Umbilical  hernia,  502 

eraser's  operation  for,  781 
Graves'  operation  for,  775 
Mayos'  operation  for,  781 
Upper  pedicle,  585,  586 
Uremia,  chronic,  from  pressure  of  tumor  of 

pelvic  connective  tissue,  424 
Ureter,  implantation  of,  in  bladder,  812 
in  colon,  814 
operations  on,  810 
proximal  end,  ligation  of,  813 
relation  of  genitalia  to,  142,  143 
symptoms  of  ovarian  tumors,  412 
56 


Ureteral  anastomosis,  810,  811,  812 

fistula,  formation  of,  814 
Ureterocystanastomosis,  812 
UreterocyBtostomy,  810 
Uretero-ureterostomy,  810 
Ureterovesical  transplantation,  812 
Sampson's  method,  812 

Kronig's  modification,  813 
Urethra,  atrophy  of,  545 
defects  of,  445 
prolapse  of,  294 

in  children,  295 
stricture  of,  262 
as  result  of  gonorrheal  urethritis,  183 
Urethral  canal,  diverticula,  301 
caruncle,  293 

mucous  membrane,  ectropion  of,  545 
treatment,  547 
Urethritis,  261 
acute,  261 
chronic,  261 

treatment,  262 
gonorrheal,  181 

cystitis  and,  differentiation,  266 
stricture  of  urethra  as  result,  183 
symptoms,  182 
treatment,  183 
Urethrocele,  488 
diagnosis,  489 
Urethrovaginal  fistula,  498 
Urine,   incontinence  of,   functional,   Kelly's 
operation,   combined   with  Graves* 
anterior  colpoplasty,  615 
operation  for,  614 
leakage  of,  in  vesicovaginal  fistula,  499 
Urogenital  sinus,  441 
Urotropin  in  cy^itis,  269 
Uterine  canal,  radium  application  in,  technic, 
795 
cavity,  partial  septum,  443 
colic,  577 

contractions,  pituitrin  to  stimulate,  78 
extracts,   influence   of,   on   time   coagula- 
bility of  blood,  58 
hemorrhage.     See  Metrorrhagia. 
insufficiency,  547 
diagnosis,  548 
radium  in,  526 
symptoms,  548 
treatment,  548 
mucosa,  compact  layer,  26 
cyclic  changes  in,  24 
glycogen  production  from,  30 
menstrual  exfoliation,  522 

flow  and,  28 
postmenstrual  involution  of,  28 
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tJt^ine  muooaa,  prem^iatnml  eong^ioB  of, 
24 
spongy  layer,  26 
Uterovc^ieaJ  fiKtula,  operation  for,  659 

spacp,  2lf2 
Ut^nisi,  absence  of^  441 
adenocarcinonm  of,  3()2 

sarooma  and,  diiferentiation,  331 
adenomyonm  of,  327 
arleuomyositis  of»  327 
adentjsarconia  of,  331? 
amputation  of,  7 13.    See  alw  HysterecUmtij. 
angicmareoma  of,  330 
anteflexion  of,  45n,  480,     Bee    also    Ante^ 

Jirjirion  of  utertts, 
untepot^ition  of,  456 
ant^^version  of,  455 
atr<»s5ia  of,  444 
atrophy  of,  541 
blcorrus  unicollif^r  442 
bieomuate,  443 

doublt?,  with  double  vagina,  441 
biforis,  443 
carcinoma  of,  362.     See  also  Carcmottm  of 

condition  of,  during  Jactation,  543 

during  tneiistrufttion,  20 
congcfnital  ik'feets,  441 
euretsige  of,  592 
eystic  aarconm,  330 
defeeta  of,  congenital,  441 
de.^cent  of,  457 
diflclphyi*^  441 
dou})|i>,  442,  443,  444 
diipli'V  btcomiSf  442 

eiini  vagi  nil  duplicij  442 

iMeparatua,  441 
tiwiirf,  554 
elongut km  of,  458 
enibryologic  development,  430 
exiiniinution  of,  M33 

ii  h  rtj  i  d«  of ,  307 .     Kee  also  Mtf off  in  of  utenm. 
filmiinyoina  of,  307,    See  also  M^mui  of 

ttfrrtts. 
Ilcsioii  of,  lati^ral^  455 
1 H '  I  u  orrl  I  !ige  f r om .     S^e  MHrorrfmgm . 
liy(  If  rant  Inflexion  of,  455 
Ji>p*Tlrophie  changes  in,  before  and  after 

iMPth.   17 

in  iiifantiJinm  as  cauae  of  sterility,  553 

ilifulilllr',  hih^ 

infjinfilisaij  of.  4K0 
infi'i'titiiif*  of,  251 
iitJlMrniiijilion  of,  251 

HiPiit>rrhrfil,  251 

}?ili'(liou?^,  251 


Uteruii,  infiamnjatioii  of,  tub^nmlkr,  251 

internal  secretion  of,  i*! 

in  version  of,  458,  482,    See  ulm  l\ 

&f  uterus. 
leiomyoma  of,  307.    See  also  M^oma 

lymphosarcoraa  of,  330 
malposiiiong  of,  453 

m  cam&e  of  sterility,  558 
treat jnentf  5(>1 

backat^he  in,  579 

dysmenorrhea  and,  wlation,  517 

ojierations  for,  67S 
melanosmrconm  of,  330 
TTiyonia  of,  307.    See  abo  Mffmna  of 

yosarconia  of,  329 

lyaiologj"  of ,  17 
position  of,  17,  453 
procidentia  of,  457,  475.    See  also  Pmei- 

fhitlki  <if  uictM*. 
prolapse  of,  467,  470.    See  also  Fmlap»e  o} 

pubescent^  554 

removal  of,  713.     %See  als^  HyiU&rtxlmn\f. 
retroceesrfon  of,  455>  461 
retrodisplacement  of.     See  RtirmTrtim  t^ 

retroflexion  of,  455,  458 

relation  of  pelvic  iuflximniatorj'^  diaea* 
to,  202 
retnilocation  of,  45*1 
retroposition  of,  456 
retroversion  of,  453,  45S»    Set^  also  iUto-^ 

l'(T«lHtfW   of  llUl^iH. 

rtitroveraion-flexion,  455 

rudimentar)^,  441 
horn,  444 

sarconna  of,  3'M.  Bee  also  Sarcoma  qf  ultrtt^ 

septus  fiuplex,  443 

siae  and  weight  of,  influenee  of  child-bear- 
ing on,  17 

aubseptus  iinif  oris,  443 

suspension  of,  for  antcflesdon,  482 

Graves'  modification  of  Olshausen's  op- 
eration, 678 
in  proeidentia,  479 

torsion  of,  457 

tub«*rc«losis  of,  219,  251 

tumors  of,  307 

unicornis,  443 

version  of,  lateral^  455 

version-flexion  of,  455 

Vaccine  treatment  of  gonorrbea,  214 

of  i^norrheal  vulvovaginitis  in  chiMreii, 
181 
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Vaccine  treatment  of  pyelitis,  277 

of  vulvovaginitis  in  children,  215 
Vaccines,  antigonococcic,  215 
Vagina,  absence  of,  444,  536 

Baldwin's  operation  for,  670 

Graves'  operation  for,  667 

operations  for,  667 

ovaries  and,  55 

Schubert's  operation  for,  670 

treatment,  540 
adenomyoma  of,  305 

artificial,   Baldwin's   method   of   making, 
670 

Graves'  method  of  making,  667 

method  of  making,  444,  667. 

Schubert's  method  of  making,  670 
atrophy  of,  542 
carcinoma  of,  297 

diagnosis,  297 

prognosis,  298 

treatment,  298 

chorio-epithelioma  of,  299 
cysts  of,  299 

diagnosis,  300 

etiology,  300 

treatment,  301 
defects  of,  developmental,  444 
digital  examination  by,  832 
Distoma  hsematobium  in,  238 
embryologic  development,  436 
escape  of  semen  from,  as  cause  of  sterility, 

555 
expulsion  of  gas  from,  240 
fibromyoma  of,  304 
fungus  of,  238 
inflammation  of,  236 
myoma  of,  304 
operations  on,  608 
parasites  of,  238 
plastic  surgery  on,  608 
sarcoma  of,  296 

in  children,  297 
septum  formation,  444 
spasm  of,  533 
stenosis  of,  536 

treatment,  540 
tuberculosis  of,  220 
tumors  of,  296 
varicose  veins  of,  119 
Vaginal  anus,  451 
colpotomy,  675 

anterior,  676 

posterior,  677 
cystostomy,  815 

Dudley's  method,  815 

Kelly's  method,  816 


Vaginal  drainage  after  supravaginal  hyster- 
ectomy, 723 
hysterectomy,  728 

for  carcinoma  of  cervix,  744-750 
myomectomy,  756 
tampons  in  prolapse  of  uterus,  472 
wall,  prolapse,  457 
relaxation,  as  cause  of  sterility,  558 
Vaginismus,  533 
as  cause  of  sterility,  561 
false,  533 
treatment,  534 . 
Vaginitis,  236 
acute  septic,  after  acute  infectious  diseases, 

157 
emphysematosa,  239 
etiology,  237 
prognosis,  239 
senile,  544 
symptoms,  238 
treatment,  238 
Vaporization  in  uterine  insufficiency,  548 
Varices,  119 

operations  for,  828 
Varicocele  of  vulva,  293 
Varicose  ulcer,  Cred6's  ointment  in,  830 
operations  for,  830 
scarlet  ointment  in,  830 
veins,  119 

Mayos'  operation  for,  829 
of  vulva,  293 
operations  for,  828 
Vasomotor  disturbances  after  ovariectomy, 
55,  128 
during  menstruation,  21 
of  menopause,  114,  129 
sensitiveness,  113 
symptoms  in  uterine  fibroids,  115 
Veins,  varicose,  119 

Mayos'  operation  for,  829 
of  vulva,  293 
operations  for,  728 
Ventral  fixation  in  retroversion  of  uterus,  467 

suspension  in  retroversion  of  uterus,  467 
Vermiform  app>endix,  relation  of  genitalia  to, 
145 
retroperitoneal,  172 
Version  of  uterus,  lateral,  455 
Version-flexion  of  uterus,  455 
Vesical.     See  Bladder. 
Vesicocervicovaginal  fistula,  498 

operation  for,  659 
Vesico-uterine  fistula,  498 

operation  for,  659 
Vesicovaginal  fistula,  498 

Braquehaye's  operation,  657 
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Vesicovaginal  fl  BraqueLaye- e  operation, 

Albarraj  wUfieatJon,  (iS7,  059 

operations  luij  ^53 

Siiii^*  operation^  65^ 
Vei4t.ibu]ar  anuit,  451 
Vestibule^  caruncle  «fi  293 
mucous  ixj1>'p  of,  203 
papillary  ADgiOOUt  of,  293 
Vicarious  dyamenorrhea^  113 
nieristnuition,  21 

skin  legion  from,  96 
Bali  vat  ion,  100 
Visceroptoais,  158.    Sfe  also  Enkroplmitt. 
Vitiligo  asBodatetl  muth  abdominal  tumom,  97 
Vocal  iionlB  during  menstruation,  21,  104 
Voice  after  ovariectotiiy,  52 

during  mcfistniatton,  21  ^  104 
VuK^a,  atlenoma  hidmdtjnoideB,  287 
Billiarzia  lm?matobia,  238 
cttrcinonna  of,  2*^7 

Bassett'a  operation,  584 ^  535 

diagnosis,  289 

oiwrative  treatment,  584 

Taussig's  operation  for,  291,  584 

treatment  p  290 
chancre  of,  soft|  224 
comiyloma  acuminata  of,  227 

trcatmj?nt,  238 
cyHts  ijf ,  sebaceous,  225 
Distoma  haematobium  in,  238 
ecbini>coccus  ey*st,  292 
rczenia  intertrigo,  225 
<*ln>lmnt.ia5is  of,  230 
(Ticliondrrtma  of,  292 
t'ljilhi'lionia  of,  289 
fslhiomene  of,  229 

trf-atmcnt,  230 
fiitty  tumors?,  287 
filimma  of,  2St> 

inoUuMcurn  iM'ndulum,  ^7 

treatment,  287 
fibromyoma  of,  286 
fiinmnjJo.^igi  of,  225 
hydrfX-ele  rauliebriM.  292 
innii[iimations  of,  224 
kr!iurosi>i  of,  2:i2 

riidium  in,  531 

tn^atment,  233 
liHikoplakia  of,  234 
lipoma  of,  287 
Inpufi  wf,  220 
jiiyxoiiju  of,  292 
neuromn  of,  292 
operations  rm,  582 
(K^teoma  of,  292 
Pufiet's  disease  of,  234 


Vulva,  papillary  excrescences,  227 

pruritus  of,  234 

etiology,  235 

radium  in,  531 

treiitment,  235 
removal  of,  indicatiQOB^  iJ82 
rfjdent  ulcer,  229 
sarcoma  of,  292 
sebacDoofl  cysts,  225 
seborrhea  of,  225 
skin  ledong,  225 
soft  chancre,  224 
sypiiQit?  of,  225 
teratoma  of,  292 
*"Herculoais  of,  220 

nors  of  J  286 

ulceration  of,  229 
itlcus  niolle,  224 
varicocele  of,  293 
varictise  veins  of,  119,  293 
warty  excrescences,  227 
Vulvectomy,  .'>S2 
Vulvitis,  224 

gonorrheal  t  179 
Vulvovagmitis^  gonorrheal,  in  children,  179 
trt^atuient,  180 
in  children  from  thre»d-worms,  238 

vaccine  treatment,  215 


WM-THARD'e    method    of    examination     m 

vaginismiw,  534 
Wandering  stitch  m  cause  of  vesical  calciilufi, 

428 
Warren  *ti   apron   incision  in  fistula  in  ano, 
825 
operation  for  complete  laceration  of  pei^ 
neuni,  <)52 
Warty  excrescences  of  ^nilva,  227 
Watkins'  operation  for  prolapse  and  proci- 
dentia of  uterus,  479,  699 
Wa\^  tlieory  of  menstmation,  120 
^  Webster-Baldy  operation  for  retrovenioo  of 

uterus,  468,  685 
Wertheim's  operation  for  carcinQOia  of  cervisE, 
731-744 
of  ut4jrus,  731-744 
for  prolapse  and  procidentia  of  utema, 

7a^ 

Whitehead's  operation  for  cardnoma  of  iw- 
tum.  430 
for  hemorrhoids*  819 
Wilms*  cecum  mobile,  159,  169 

operation  for  enteroptosis,  165 
Wolffian  bodies,  430 
retnogmsion,  438 
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Wolffian  ducts,  436,  441 

retrogression,  438 
Wounds,  postoperative  hernia,  503 

X-RAY  as  cause  of  sterility,  559 
in  bleeding  from  uterine  fibroids,  325 
in  carcinoma  of  cervix,  348 
in  gland  hypertrophy  of  endometrium,  251 


X-ray  in  menorrhagia  of  youth,  533 
in  pruritus  of  vulva,  236 
in  sarcoma  of  uterus,  332 
in  uterine  insufficiency,  549 

Zinc  chlorid  in  carcinoma  of  cervix,  362 

Zona  pellucida,  36 

Zuckerkandl,  accessory  organs  of,  85 
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